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The  principles  used  as  e  basis  for  the  unit  studies  were  based  on 
the  major  principles  of  biology  ea  outlined  by  Preston  (25,  p.  90). 
These  principles  ss  set  up  in  the  unit  topics  by  the  writer  aret 

1.  The  Classification  of  Plant  and  Animal  Life. 

2.  The  Changing  Poras  of  Life  on  the  Earth,  (organic  evolu- 
tion, geographical  distribution,  and  adaptations) 

5.  The  Interrelationships  Existing  Anong  Living  Things. 

4*  Metabolism  and  the  Body  Structures  involved  in  Metabolism. 

5.  Nature's  Plan  for  the  Continuation  of  Life. 

6*  The  Effects  of  the  Laws  of  Heredity  on  Plant  and  Animal  Life. 

7.  Plant  and  Animal  Behavior. 

8.  The  Conservation  of  Life. 

Each  unit  is  prefaced  by  a  short  lecture  and  discussion  of  the 
problems  to  be  taken  up  as  based  on  a  suggested  approach  to  be  givsn 
with  each  unit.  Also  at  the  beginning  of  the  school  year  there  is  to 
be  a  discussion  of  the  year's  work  as  a  whole,  with  a  presentation  of 
study  methods  based  on  the  scientific  method  of  problem  solving.  Pupil 
problems  and  interests  are  to  be  used  in  so  far  as  possible  for  de- 
velopment of  eaoh  unit,  and  they  are  to  be  used  in  every  ease  for  the 
unit 
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gooa*  aa*  **aat*|*o»«*  atraatataa* 

$,     "hot  fare  oooo  *  **m$t  **  mmyn  mm  is  ohooiag  rolatlon- 


6*    **ha*  It  mm*  **•  **  ottwral  oyttOA  of  «SMtif!#*tiott"s 

••a  artlf  toial  tyetoa  of  olaooifie*tion*T 
H      hy  oro  ooieatifi*  nowoo  aooa  la  oltaolfyiaf  or  aaalaf 

j&aato  cad  oalaalot    %h*t  1o*c«Wg  1»  uooat    That  oa«loso 

aro  «oo«  for  tfeo  tatIowi  dlrlaioao? 
ft,    *hat  aro  ooa»  of  t ho  w»yo  fcy  onto*  ploati  or  ojdaala  got 


V^V         **aBHFw     ^HMPVPW^VRHW^PftilHrar     ^*^f     mtim&w^w     oP^P     ^pb^^^    ^b^^^f    w# 

Of  «b«fc  aao  aro  eonoaa  mom  to  yoaf    Bo  yoa  thWk  1%  aoali 
bo  oaalor  to  ot»4y  MoUgjr  if  *»  »»M  oaly 
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10*  ttb**  are  the  eharaoterietios  waaion  to  both  pleata  tad 
aalet  So*  do  plana*  ead  animals  differ  from  «Mh  other? 

11*  ?***  Is  *  key?  Conettmet  a  key  for  classification  of  the 
four  groat  plant  dlvieloaa* 


Problem  II*  Bent  are  plante  olaeaifUdf 

&*/        *'Mwlr   ^Hb^f    iMw     •»••     ejye^w^a/aj    *a^aww^ee*"^ew^    arw     wo^^m    apej^^aap^e   eme>aojQ|ae^BW 

£,    U«t  tea  plant  fare*  belonging  to  the  Thallophyto.    31t» 
tho  ehtaf  aharaotorlatloa  of  theee  aa  a  ;  roup. 

5*    tawt  are  die  tons T    tfhere  are  aeny  of  the*  found? 

4*    ?bat  «r»  ths  thia*  general  types  of  baatariat 

S.    ?1«t  are  algae?    there  are  they  generally  found? 

6*    tfcnt  are  fungi?    *here  and  hew  do  they  lie*? 

f»    %het  ie  the  ehief  differ****  beteeea  fungi  aad  algae? 

8*    *3aat  are  liehens?    Tibet*  are  they  generally  found? 

2,  Sake  eketebss  of  th»  f olleeiag  la  order  that  yen  any 
letter  aoQUi luted  vita  them  (label  parte  aa  wall  aa  yea 
a*  the  three  trees  of  baeteria.  b.  soirocvre  or  otter 
ilteot    ©•    yeaat  sells*    a*    bread  taoldo.    a« 

4p  v         u*^i^o^^p^^    ar  ^^^^^^    n  ^^sn  up    ^^^»     ^pw^^p^^  ^pas        ^bv^P        *^^w^^p*^w  ^^*^^^^^r  a?        ^^p^p 

enut*  1*  lichens. 
10.  ^bat  are  the  chief  ebaraotarlatiaa  of  the  Sryophyteat 
belong  to  tble  group? 
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U.    Mi 


w*tl4  jrwa  look  far  «iX4  fftn»» 
ft  tteteii  of  ft  fftra  plftaft* 


Urn     «M*  •*« 


M. 


atavMftoria&ioo  of  ttbo 

^KOOIWft',^^r  ^^"^  'W^lPw^^^W      "^W        ^^^^^ 

oubdiv lftloo*  ftf  thlft  pmpt 
ftitft  tfat 


IT.     ^fcftt  ftr»  tbo  too  Iwpftftftftt  41  viol  one  ftf  th»  mlMMwn! 
CwrtJ— t  ths  too  mi  to  tboir  41ff*roao*e«    Colteo* 

rto»  ftfti  te*f  ftftmobutoft  of 

it,   uot  «m»  ftf  tte  mmnftft^m 

dftftftftft  plant*.    Oftm  tb»  eMof  ohorootorUUoo  by 
Might  toont  Ify  fftMtj  BTftOfMN 
S»»    Uot  ftftft*  ftf  tbi  outrUndls 

ylftrtii    attft  th»  efeioff  ahoronf  gioftioo  of  ooob  fftsdly* 
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Protloa  SIX*    tkm  oro  mm  of  tte  pris&tivo  dm  «f  ooimdo 

irlittlflnt* 

m 

tfafty  ooomUy  fiiit    3o*»f  tfcw  linmifi,  find  oo  any 
fons  oo  you  ovw    Identify  thooo  and  mis*  rtiiiliOU 

m 

Mho  0  liot  «T  too*  of  tb»  pimltlA  foroo  »f  j»iiwn« 

m 

mm  mm  Him  olpwontorlotloo  of  *m  Forifoto  or  «poa«oof 

m 

tbot  form  boloag  to  tte  Cotloatofotoot    ttaro  0*0  aaot  of 
tte  ftaopif    fifaHk  Am  w  too  fosad  la  our  looolltLrT 

•* 

W»  t*oW*M  «*•**•*  «•  llfo  hloto*  of  ta.  ^Xljtfia*, 

ii 

■  iiwiitBwiwt    Shot  foroo  loloag  to  %b§*  groanf 
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ood  of  triohiao* 

* 

itat  oro  tat  nTorootortttlnt  of  tat  fonlaodnratt    ^h»ro 

•• 

that  aso  **»  aaavastftrlotlno  of  tte  PlatvfaplaLatato  or 

•  dtp*  p^^f^pj  ^PpjP  O             *AO  W      ^H^vtwBr      ^Mk        ^Mp»W      p|rj0^m*0»^^^p*^ 

m% 

Mo  0  tftof  orttovp  on  tte  lifO  hittory  of  000  of  tp» 
liver^flulmo  or  of  000  of  tao  flotonrao* 

iu 

lt»t  ore  tte  etarootorlotloo  of  t*o  iaoaUdot    Art  thoy 

Mb 

Qtko  tfcototwt  iin win,  %te  it*|Qo  Is  tiw  itfo  Tjlftourj  of  tfao 

is. 

IHtoo  oro  tb»  ■Tioiootorlillm  of  tb»  illtiwuT 

14, 

i  dwrt  lf*tog  ol*fOOfr»f  lotlc  for  oota» 

vpWwMII    ♦▼  v         ^aiPP*    aHH»^P    ^pWI^WmmW^    BSRiSB    W'A|r    ^^^^flB^wWMo^^^^B    V#)^MPw* wB^^B O 
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Daft  oro  Ite  *Mof  o&uootorlotleo  of  t!»  Ar»feto|jo60* 

s. 

Lift  tt»  eUw»i  of  th»  Ai'WrotiMl  oat  £l*o  lAwtlfriag, 

oi»mwirtl«  for  oooh  cro-* 
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nAJhMB    jfe     fe}k^nf*/a\of_ft  $ 
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Fl»*  oot  ho*  .v  teportet  or*ro  of  looooto  tfcaro  oro  a*. 

Smhni  tfco  tftliiHtylli  ol«t*ooto  rlatloa  for  oooh  ardor •    Bo 

oMo  to  eUooif?  our  oooaaa,  iaooeta  Into  tftolr  oropor  erdor. 
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Oooovlte  %lo)  ootbooa  ooool  to  piooiaa  or  oooo%lo6  looooto* 

■Hko  tlalmloa  • baaiAR  tdMOO-  aoteooa* 
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■Mr  do  birdo  dififtr  fr»  tte  in—nlif     How  do  taoy  diffor 

fro.  tao  toatUoot 

p» 

Skat  Ore  ti»  ouiof  OBftraewrisrUoo  pf  thft  roptllOOT     Ll«t 

tot  ordoro  of  roptUo*.  uaia*  MMI  uhiph. 

•# 

ttfcftt  four  fpa&Uoo  of  turtlo.  aro  flam*  in  our  locolltyt 
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napfc  phi  ***»  ahipf  «**'■"— lurlitlin  of  tao  naftfcoot     ^bftt 

*4ppBpr    ww      ppOppp    ^pppjpfpfw     wpooppj^ppf  pp^»  ^PT  p^wpp'pf      •«      pp^^p-     pp*^^p-h'  ww  -                        w 

tao  fondlloa  aro  fonad  In  Iftaaopt    apoop)  bow  aaay  nwtloi 

♦f  iUtft  to  oo  haoo  in  our  looall*f 
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u*t  o*e»  of  tbo  ooaaoa  oaarop  found  la  oar  locality  no* 
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troat  th»  bit*  nf  ft  naloo*  onako? 

10. 

mm  do  Uaardo  goaoraily  diffor  fne  onoSoo?    T**t  Una** 

dona  not  haoo  Wgftt 

11* 

Hat  «r«  tao  ehlof  obaraator lotion  of  tao  IpftAUpppt 

HUM  tb»  tbroo  ordoro. 

12* 

lip.  do  tat  .alamadoro  dif <0r  fro«  frona  and  t*«dt?    »* 

dooa  tbo  oaloaaador  differ  fron  tbo  'nilippjai"! 

m$ 

Sow  do  froan  diffor  fro*  toadot    nana  mm  of  oar  ifiiwm 

aaooiao  of  frogs  pad  toads,  pad  giro  oa  idoatifyias 

pOpIpOpHiiHii  far  oaob« 
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mm  iu  tx  cnimim  pobbs  op  tare  m 

U|    njnaj| 

This  unit  daats  with  a  atady  of  tha  distribution  of  Ufa  aa  It  la 

found  today  and  of  tha  prlnolploa  bank  of  thla  dlatrlbutlon.    A  atady 

l«  nmdo  of  llfo  an  It  bagon  and  of  tha  ■uwaia.iaiirti  dlaparaal  of  Ufa 

ooar  tha  north.    Tha  atedy  Inalnana  ana  of  tho  noat  UaaraaHag  phaaoa 

of  biology  for  tha  high  aofaool  pupil,  tha  atory  of  tha  awlotion  of 

lift,  ftf 


a*  to  how 


Awry 


pupil,  •» 
9  to  oooala 


thio  unit. 


U    to 


•f  tto  bwhii  «f  *to  4Utrtb«tlon  of  lifo. 
■■totMftii  ftf  %to  mm  %gr  «*•*  to*» 


I,  m 


toy 


•riii* 


*»* 


4.     Totatortoft 


U     f* 


to  ttoir 

toot  all  Hfo  an*  fttopt  lto»if  to  tto 
of  Ito  iiuly—wnti  if  tt  to  to  ltoo  to  tto* 


«•     *» 


ft— lMoj,  of  too  ■»•»  to*  toieh  Ufo  too  do- 


1.     ttto 


to  %to 
to  to 

to  otopt  Itoolf 


it 


of  liVlMj 
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*7f«-»i 

or  plant  life  is  not  always  found  in  oil  the  region 

to  ohiah  it  is  layW, 

4. 

9fM|y  onoaioUaod  ovgonloas  or*  nor*  apt  to  brooms  oxtinot 

mm< 

■SO^a^a^a^^aVBa^^    ^PaVHe^esla^eaj^aewe^     snse^awe\     sJ^P^rae     Mm&9tmtmtJp     *e^^nwWasWae»ipse>er^ii    ^Pfc^OFWw 

•• 
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ease  of  plo&t  or  OJBtsoJl  eon  exist  In  osa  area  to  ahioh 

tt   U 

■»  iWfttos 

«. 

Lifo  uador  natural  oondltlons  1«  ft  continual  struggle  for 

noo  for  oil  liring  things* 
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04  regions  haw  forao  of  Ufo  peculiar  to  thoasslws. 

•♦ 

lbs  j* 

ago  of  ooy  for*  of  Ufo  to  dependent  on  lie  adepta- 

•a 

hoar  Ann  of  Ufa  how  perished  la  the  straggle  far  existenee* 

10. 

Ti»  A/ 

volopomt  of  Ufo  from  it*  flrot  slnple  bsglnaiags  hat 
d  tMNOM&ovo  periods  of  tins* 

Class  Aloonoalcai  U  dooolopod  utoth*  origin  «ad  dowlopnont  of 

UfO«    * 

'-'•here  « 

aa  tho  'garden  of  BdonU"  "flow  as*  aan  able  to  got  to 

tho  •Iter  oostl 

easts?"  niiew  444  othor  for**  of  Ufo  faseoss  disperses" 

from  thair  place  of  oroatlont u  rY«m  all  lifo  eroatad  in  oao  placet* 

PolXewlcg  tfr*o 

dlssisssiottg  general  roailug  vhieh  glssi  authoritative 

for  *«■ 

i  of  tho  questions  ia  assigned* 
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blaa  U    *w*  aro  «»  aviftaaat  atatab  aft*  that  lift  taw 

•***«*»«** 
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lift  trtsftJi  oa  oaob  «f  tb»  oosUaaattt 
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Sat*  ttatra  teat  toy  &raat  atatagtt  la  ti»  oarfchPo  tmftat  la 
tft  put  whlAli  aUt*  oitporoul  of  lift? 

S*    nh?  ft  amy  of  tb*  Sorth  *meU*z  plaat*  «ad  aolaalo  ftttaMa 

lajaalam  fan*  abitt  torn*  of  teatraUa  boftas  eiotiaoly  to 

ttats  oar  fa*laf 

ft 

ft*  ft  «t  not  feat  forst  «f  lift  m  the  oart  h  baa»  •tamp* 
•far  laic  atrtaft  «f  ttaa?    U«t  ttat  fivo  proofs  cftaa  by 
Bataar  an*  XUU  atatali  thaw  tb*t  lift  taw  irtaaajNi. 
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ataat  la  tft  law  of  rooapltulatioat 
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*tatt  ft  a»»ls$l»4l  laaarft  atata  afcoat  tft  aaAy  farm  of  liftl 

triMt  ft  u«v  alias  aftatt  ft  diaaoifefcl  oaar  aha  oartfe  la  Ha 
follawfte;  aaast 

7. 

In  aft*  otbar  aay»  ttaaa  la  tbo  tasks  taaia  tolas*  fttaa  of 
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fttat  *  short  roast*  aft  aaalakiaa  of  aba  tatrat  aa  aftaa 

tay  aaphjgfta*,  roaarcis  • 

to 

Flad  out  all  you  oaa  about  atat  ataltaftal  history  of  Kansas* 
«ftt  *oro  tft  hlgftr  ta/pas  of  alaaft  tad  anlaalt  fouae  la 
ftasts  at  tft  tft*  tft  Oatat  oouaty  ooal  baft  atat  for— It 
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am*  U  «*•  iawarUao*  i*  MM  »  ia*jf  of  tt*  ftml  ayaairt  af 
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1xi>tfU»j  •«•  U»  «Mb»op4*?y*t 
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bofcaaa  «i*  a<***  i»  %J*  aaralapaaat  «T  U»  f*«w  ftt  afcaaa 

i&  ytur  aooUcUal  tlaa  sorIs.     &iek  etc**  took  too  Iwpil 
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*atta  mm  J**laat    SSa*t  aatar-^iaaa  tJ»l*  toaidarteaT 

-. 
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%<;  tre  mm§  of  tbi  sum  Spocjaont  rotor  £*  ag  ItariMM)  «MWl 

ll«lt  too  rang*  of  ctt  ttcsal  or  plant? 

a. 

l&ot  n*o  «oa»  faatora  «Mo»  nay  oaaaa  an  oalml  to  3mv* 

ito  aataral  nuagil 

Urn 

«a*t  i»  aoaa*  tqr  t*»  *bn*It«t*  of  an  aalual  or  oinntt 

m 

.•it  oooo  of  oar  looal  float  **5  onioal  fcatttato*    Hot 

«oo»  of  ato  plaaao  oa4  oaiaala  MlfMtlil  !»«•*  f too 

oo/Uito  *Ito, 

•* 

VoaU  yoa  f  lad  .»<*  too*  m*  aataral  OtUtftt  la  o  90*4  or 

J  L 1THI  (it      ^Hi'lftJOt 

u» 

£00  0000  Ufa  la  0***  of  tfco  f  ollootas  wfrtuto  aiffor  fro* 

llfo  oloooboroU  (Jnooor  thio  oaootloa  oy  lifting  ta»  ohlof 

oooliiaMMaUl  footoro  foaa*  i»  oooh  hobitot.}  ooaort  ltfo# 

M 

lift  af  aha  arapieal  jtm«le*,  life  at  tli*  aarhh  pala,  life 

la  ti»  antarctic,  life  aa  tha  aaiMbaf  tapa* 

u. 

Year  earner  tt  aeeatlea  If  gam  aaaa  differeaoaa  la  aatat 

of  plaaae  aod  eaiaalt  af  different  habitats*    ISaat  alailar 

area*  ar  eoaalttnm  wm  aeeeeaery  far  life  la  any  af  theeo 

haeitattf 

Frablaa  UU    Baa  bava  Mfraalaai  baaaa*  adapted  to  life  la  tbelr 

1. 

'hat  ia  aaaa*  by  "adaptatlea"? 

t. 

••■wra    ^^w^^p  ^^n^r^^n^v     ^^www     ^m^v    a*  Mree^w^gtaBajp     w^g^mv    '■a     vvauieeBjMPOjBjp    asaawaar 

fer  reed  featiagt  aappaaayaaa*  eernivereo*  aaiaalt*  roeoate* 

aha  aaceletee*  aaaa  nlaatu    blrde  af  arer,  eetfliaellea  birdat 

i. 

Saba  aaaa  aartehee  fraa  picture  or  feam  auaaua  aai»U  ahaa* 

lag  aaaa  of  tha  typee  af  aeathparte  ueed  ia  foad  tjettiag*  eat 

label  aa  ta  their  aee. 

4. 

*eet  afeaaatiaa  ar  adaptation,  here  aaaa  aaeeeaery  far  ear* 

^Pa     ^^^w    •  wav^^^ewaja^^  ^aaiw^r    w*    AWHwaa^Hi    ffWandMi^^    I<HHNnBj| 

Jaeaiaa*  berreaiar*  olisalar  ■  rHoiwr.  ftrlae? 

i. 

hat  a*,  aaaa  edaptetleae  atftt*  aid  ar  iaaara  araaaraaaiaa 

af  tha  aaaaSaaf    (aa  a  reee  rather  thaa  aa  Individual*) 

i» 

Wat  ara  aaaa  aaiaals  mt  plaafe  ahlah  have  aa  effeaelae  ar 

flefeaelee  araar  far  uroteetloat 

n 

Save  aaaa  aalaala  ahlah  pretoat  taeaaelaee  by  felgeJag  death* 

* 

27 

8. 

Sea*  mm  otter  aniael*  which  ?roteot  thwulm  by  eeae 
special  saowsi 

0. 

Kbat  is  seen*  lay  "pro*******  eoleratlon"t    Give  w»  saaaplas 
ef  protective  coloration,    Distinguish  bitmi  "protects 
coloration"  sad  "pro*******  sdsdery". 

10. 

that  are  coed  of  the  VMM  by  whieh  aninale  ere  proteeted 
against  fil— gleg  or  ditsgroosMo  to*peraturest 

11. 

«h*t  night  happen  to  pleats  or  aninala  if  they  are  taken  out 

of  their  loool  roast  to  another!    "Jnder  what  conditions 
ehould  thoy  survive!    Sstlse  year  an—or  to  question  8» 

problea  IX«    lay  have  sons  tranepleatod  organlsae  survived, 
whlls  way  others  hart  dlod  outt 

Problem  IT*    Bow  has  tb*  evolution  of  life  ooourrodt 

It 

■tad  about  the  theories  of  oarly  workers  In  tho  flold  of 
biology  e«  to  bow  life  ferae  bare  developed  end  changed 
through  the  ogee* 

fc 

eae  eas  Laearokt    Mat  aero  his  ldeae  as  to  the  way  in  whioh 
life  bad  changed!    Boss  bis  theory  seer  reasonable  today! 

8* 

ftho  was  Charles  Daraiat    That  were  his  Ideas  ae  to  the  way 
la  whieh  llfs  bad  changed!    Susnerlse  bis  theory.    Do  bio 
ideas  saea  aaro  reasonable  than  thoee  of  iaaarek!    That  wore 
the  weak  point*  in  his  theory! 

4* 

.  itbat  is  aeaat  by  "natural  selaotisa"!    What  is  neant  by  "the 

m 

strosgle  for  existeaee  sad  the  survival  of  the  fittest"! 

It  It  impossible  to  eliaiaate  this  struggle  for  oxistoaeel 

sbvlaia* 

6. 

tibat  laps*  tout  ttaeooery  did  M«a  aaJosf    Deserlbs  ths 

exDerlssat  whioh  hs  used  to  disprove  laaarok*s  thsory  of 

^ovototftan** 

ftp 

?!ho  *ae  Qe  Vrioot    *hat  did  his  discoveries  is  regard  to  «• 

tatioas  show  la  regard  to  t>ar*ia*s  fiadiagst    *hat  did  hs 

•how  la  regard  to  our  ebaaging  fora*  of  UfoT 

T. 

Read  about  ths  use  of  ths  *-ray  ia  prodeoiag  uatatieee. 

i» 

UhJeh  of  the  abooo  aaationed  theories  as  to  the  way  in  whioh 

life  has  ehaaged  ia  sore  generally  accepted  today! 

Baaeatial  TWntnilnry? 

real*              iMleQ                     adgratioa 

ro  ;lon             paleontology              -protective  coloration 

soao                adaptation                sdaAcry 

ranee              aeturul  oalaotlaa   barrios* 

habitat           onvironasnt               ecology 

diurnal           orotic                       organise 

crepuscular    Itilawnatlsn              Mrs  or  j 

m 

*«■■■  oatliao  for  the  aaiti 

u 

Wm  aid  life  boooao  distribatsd  ow  the  earth? 

A,    J-aotors  sane  lag  tat  dispersal  of  life  aoroi  ohongee  ia 

voetfter*  shaagos  ia  the  surface  of  the  earth*  ths 

praaoaoe  of  too  aeay  eaoaies,  leek  of  food,  overpopula* 

tiam.  or  lnadastetion  for  a  oartioular  environaent* 

B#     Bfcetors  Uniting  tiie  dispersal  of  lifet  racial  stability, 
a  stable  or  unchanging  erariramasnt,  a  well-adjusted 
balance  of  nature,  or  barriers  sueh  as  mountains*  risers, 
lares,  forests,  oceans,  prairies,  deserts,  enemies, 
suitable  tespsratures  or  other  adverse  weather 
C#     Foras  of  distribution*  continuous  or  discontinuous* 
D»     Effects  of  ecological  factors  or  organisms*  the  sf facts 
of  light*  tssaperature,  water,  gravity,  pressure,  air,  and 
food  as  outlined  from  *Dynaiaic  Biology*, 
E#     Evidences  as  to  the  beginning  of  life  and  its  distribu- 

n.1  Bynan&c  Biology,  pp.  S70-671. 
F#    Conditions  during  the  early  ageet 

Is     Single  forras  of  life  developed  through  long  periods 
of  tims  into  a  large  number  of  nore  complex  form* 
2.     Lsnd  bridges  or  shallow  water  existed  between  the 
continents  so  that  life  ferns  were  more  nearly 
sisdlar  over  the  earth  than  they  are  today. 
3»     Breaking  up  of  the  land  bridges  isolated  tbs  fenas 

of  life  into  the  eight  great  realas. 
4.    Changing  conditions  in  each  of  the  realns  have  sine* 
caused  changes  in  the  ferae  of  life  in  each  reals. 
G.    Steps  in  Vk*  dswlepaent  of  life  foras  through  the  early 
i*  Djiwte  Biology,  pp.  670-671, 


tittftii 

MM  ■*  taa  pIMMfiii 

gintrlbutloa  0/  orgaaissMi  vi  fcfc 

eloartfi 

■■■■■a  of  tfca  dlvUioa 

i  4ns  to  tht  lotal  habitats* 

HHHbI 

torn  tojilte  Miii^Ti 

|M    ^^wvf 

At    aa—ial  ■■fctgtaU»n»  or  water  fanatt  «tro«aw»lin»  faro. 

Off  OXfeMMl  0O&t8*  flflBOaallng  dolOTOtlOfi* 


1 1 1     i-.  ■■  V 


1*    LiMfbi  uadar  t**»  body  for  lodoootlaat  •harp  olaa*  and 
•hart*  «U  aajolod  llsfca  for  oliafciagt  long,  ■laudtr 

hwwrily  iwtalnfl  lug*  Add  a  oyliadrioal  body  *•*  ***• 
rowlagi  front  Hobs  aodifUd  as  -firing*  and  body 

light  for  flyings  front  aat  hind  liafeo 
by  aonbirnaoB  for  sliding* 
1*    asaplratory  •yatcm  for  taking  la  oaygaa  «ai  giving 
off  ffUBrtrma  dioxidoi  tho  Mglw  ftufotfrta  braatha 
nostril*  to  laagpt  inaaots  through  •piraelo*  la  tJ» 


8*    idnytaliliaj*  for  •artag  for  agg*  to  ?rsT»a&  drying! 
laying  ia  oatarf  prstjoatif*  shall }  burying  ia  noist 
•ail}  laying  ia  asats  and  hatching  witK  body  heatg 
oarryiag  ia  th»  badly  antil  raady  to  hatch*  or  whil* 

the  oribryo  dovolop«# 


SI 

#» 

TTmtaatilaii  of  hod?  from  ahanelaK  taanar&tureat  acaly 

oor»rta;«i  coat  of  araarj  tliUaanad  akin;  ooat  of 

Mir*  far*  aoalea.  or  flwMirii 

PJ 

Probtotion  frost  oaesdos  ar  adaptatlona  for  dofona*  t 

sting*  or  stiagiag  oellat  oharp  olaav  and  teothf 

aoinoa.  ouills.  or  horar  sroJaotioMi  aaaawat  elaadai 

a^poaafva    ^g*oa*a»  m*r  9     **m     *pwav«a^jr     jp»  1*yw  w  **wai  #     j^wsmp^wp    ^a^s^sawsw  £ 

aooat  pianos  j  allay  or  offoaalrs  diaehargssj  warning 

or  aoMdlng  apparatus,  ability  for  rapid  flight) 

borM  or  nation  powerful  Iocs  *m  Making  t  outting 

moms,  folgnlag  doaUtj  protootivs  ooloration* 

H 

AdastatloM  far  Bonotuatlon  of  tba  sMeiost  distri* 

bat  lain  rdgrationi  hibaraationi  eoaplsx  svtaaorphsaiss 

aporo  fowatiMi  r.ii.ndustlaa. 

*• 

Adaptations  for  food  getting!  tooth  adaptad  for 

DaW  dMoskA    ilffP  *Mm™mjmBL    momPVKm    "#■     iMWa  JwUWj^    Jo<OTaP^PiSy    nWMMY^P 

oXttHBi  iiButli  ttfurfes  A<^kotai^l  Amp  g^mmIhc  amrl  mm^§ 

beaks  of  birds  ft>r  tearing  flesh,  crushing  seeds,  or 

adaptad  for  th©  taMng  of  Issootsf  proMotive  oolera** 

tiani  apoodi  koon  oomo  of  snsll.  hearing,  or  sight. 

6«    *"»t  DwiiDat  ahoviac  that  plant*  fna*  aalanla  fam  ehaaeod 

to 

Mot  now  onrlronoantal  eonditioM.  Bynende  iuImj, 

»•** 

D.    TKwlH  u  totte  mm  by  which  ahaagss  Is  plants  Mi 

aalMla  hat*  oocurrodi  Dynaado  Biology,  pp.  679-681. 

■ 

nWiagrnphy  for  tat  mitt 

Btfeer  end  talis.  Syotolo  Biology,    pp.  t-«4.    pp.  MM 
pp.  fl«481i 

Cnrtit,  ealdeelX.  end  Sharnan.  Sioiegy  for  today,    pp. 
pp.  fft*6bt». 

MMM. 

lertte,  Obourn,  mA  Skater,  (tar    arid  of  ttriag  Things* 

Mta 

R>.  tSS- 

mif,  PKbif  in  aiexogy.  pp.  sbo-sii. 

Ratey,  tew  Introduction  to  Biology,    pp.  10B~X7X. 

fttAta,  BaoXorlag  Biology,    w*  808-67B. 

Pleper,  Seenehtnp,  on*  Frank,  Story*?  Freblene  in  Biology. 

BanMat  ««4  tooOborftor,,  Pmotieel  Probleno  in  Sotany. 

pp.  S0t"C89. 

usn  in.   *sb  nmonnLof  tamsm  bxxstxbo 

This  unit  naturally  follow  unit  IX  in  that  in  ineree* 

a.  tht 

pupil* •  lairteMenirtlio,  of  "natural  aoleetteaP*    fat  priaary  ] 

parpen*  of 

tat  onit  lo  to  show  that  ill  Ufa  it  oopendent  on  ether  for 

at  of  life 

for  oniotonoo.    fhia  isAtrdependenee  it  firat  eoneldered  th 

rough  * 

study  of  tht  food  oyele,  the  onrhon  eyele,  ond  tha  nitrogen 

oyoXo  ond 

taaalapoiiHl  of  tha  loo*  of  tha  baXtnoo  onion  rotultt  throng 

hthaot 

oyeXoa.    roUooing  thia  etudy,  ononpXot  of  tont  of  tha  novo 

intertttlng 

inttrtptoifio  ond  intreepeelfio  ralotionohipt  oadating  naon 

gorganitao 

are  eeaeidered. 

Poor  ones*  tlno  it  to  be  otod  In  teeohtag  Kbit  unit. 

So 

mtkmmmm* 

u 

To  wan  ■  ban  1  mm  typical  lifo  cyclos  whleh  illuotrofeo  tho 

* 

To  know  mm  of  the  iftpMlw  lagr  whioh  lift)  for**  mo 

ajBBjBra^^W<a*^a  tWa^a      *••»  OM    W^^OnOO*     W4^r#  0/ 

u 

to  loom  how  living  fMM  dopmd  ©a  otter  living  foraa  or 

thoir  MMiM  for  food  aad  othor  Hfo««iving  ootivitlo** 

4. 

To  approoiate  tho  foroo»  which  operate  la  proitwlm  or  Moo 

lac  to  ifoMt  o  ooImoo  of  n,tun. 

wo 

M^k     *«IOj^fcooaiMa4Mi.e%jfl     A  JV^oaaOJtit^  V%4V     MJ»*     «VWm     dbflattMOfeA      A.'f*    JO  *x^5  40sfc J»*4  irt  A 
•>^^      WiMHPO  aaW^WjeOTeO     a^WWWWW^  W^^aOMH^M      OPOi        WfOOWa       W^WW^JeaFWJFOe      ^^JO      WT  •FOjpaaBPOWAawjF^a^P 

lb 

To  loom  that  the  plante  of  tho  world  fore  tht  fonndltliM 

or  lay  or  tint  key  to  life  for  oil  aelaale* 

T* 

To  loom  how  ma  »y  holp  in  Moplac  o  proper  holoaoe  Moat 

tho  worloM  foriM  of  life. 

OaawattaattOM  to  bo  tfewelopodi 

V 

Pleat*  are  tho  ultlMta  oouroo  of  food  for  all  life* 

I* 

TMro  aro  May  warying  «mmm  of  holpfulnoi  botoooa 

pegojjtfj  M. 

It 

Tho  Mouat  of  onorry  la  tho  uaivoroo  iomIih  ooaotant  end  oaa 

noithor  be  oroated  nor  deetroyed* 

4* 

Tho  aatural  rote  of  roprodoetien  of  all  lifo  it  onoh  that 

without  aoaaar  ooatrolo  tho  oorth  would  ho  owarowoolaMd  in 

a  ahort  1iat> 

m 

* 

Tha  reeult  of  having  amy  k&mfa  of  planta  aad  aaienla  am  the 

aarth  with  varied  foaaim,  habit*  la  a  belaaaa  of  nabnra* 

«. 

Baa  la  tha  greetaet  dleturbei'  of  the  balaaee  of  11^>» 

■JJPlMfl  I 

lead  and  dieeuea  pee*  490-491  la  BByaajat«  Biology",    fha  evtbere 

dleaoan  the  oyole  of  Ufa  end  tin  aaeaealty  of  dantli  la  order  then 

thare  any  t»  Ufa,  a«  beeed  on  a  fuotetiea  froa  l&lUan  Cullaa  gjjnnt«a 

poan*  Thaaabopala* 

Froblea  Z«    Ban  aw  plaata  w*4  aiitaala  depaadoat  oa  aaah  othart 

u 

ihet  la  a  food  eyelet    Babe  aa taboo*  aketetos  to  lllnetrata. 

u 

Hat  ara  elaaoatat    Bfcnt  are  nteant    Sew  are  eeapoanda 

famed  fron  elaaeatat 

s. 

Can  elenaate  be  deetreyedt    Could  thay  be  aenafnilnief  la  tha 

labomtaeyt 

«• 

Khnt  hngpeae  aora&lly  to  tin  eleaanta  taken  ay  by  food  plaata 

la  eoapenndef    mat  happeno  to  then  after  they  are  need  aa 

foodt 

* 

ana*  *a  aeana  ay  *«n    simpa  eyeie  «    mnenreea  waa  aee  or 

nitroeen  by  plaate  and  aalanle  la  thie  eyete* 

•• 

What  la  sweat  by  the  earbom  eyelet    Xllnatrate  the  atee  aada 

of  earhen  la  a  typical  earbea  eyele* 

T. 

He  tha  other  eloaemta  need  la  tht  body  hnee  elailar  eyeleef 

Uet  eoae  eleaanta  whloh  are  need* 

55 

e. 

m^    *    _ • ■  _.  ._  —  ^ *^^»^m  i IN.!.* iiA   4 «m  jMiwiBMftflnAnHMMft  ttttc.  cHHA T 

■B    VJWmVV    •►•^a     ■aMBMHFM    -as      "■WW*     »^»    ^r^^»  ■■    i      ipi  >•— 

UN*  friN^*'-**  eleoaate  are  proaeat  la  pro*  in  foodat 

ft* 

Uhat  la  th*  proeoea  ty  *&*■&  plaata  mm******  toot  t*m 

earboa  dioxide  and  water*    Bow  doet  the  pltat  pater  m 

neterlaleT    Sate  *  ekatch  >f  *  typiwl  P*****  ehowine  the 

part*  larolaae  la  the  proeee*  of  food  saaufaetura. 

Problea  ZZ»    **»t  are  tha  relatione  axleting  bttwen  aaiaale  «r 

plant*  of  the  ease  •peolMt  (iatraepoelfle  relatione) 

1. 

lke%  ftf****  ax*  f ouad  eaieh  Galons  to  the  aolltary  (mm* 

Mtiae)  *W»»1    Sew  do  thai*  nuabere,  <mriety»  and  range 

■  eajiro  with  the  Mfclas  typoat 

lb 

*bat  ere  eos»  of  the  YeriatloBe  la  regard  te  Mtla*  **•» 

era  found  asaoe  tba  netlac  typeat 

8. 

Tfhat  ara  mom  of  «*  wietiooe  waleh  eadet  anaag  MniiifcMniu 

asimlet 

4. 

Outline  the  Uto  hietory  »f  the  follaring  colonial  ineeotei 

ante,  the  eoeial  aaepe.  buafclebeae,  and  the  honeybees. 

6. 

that  wrlati  >a*  ara  found  eaeag  wmmm  of  a  colony  a»  to 

their  dutleat 

6. 

Tibet  la  elaaery  at  rafarrlag  to  aniaal  eeeocletleneT    Xa 

elarery  mm  mms  aalMlat 

T. 

vfcet  la  aeeat  by  *  aaal***  la  reference  to  animal  eeaeeie- 

tlone?    *ebe  a  liat  of  eo»  grecerioue  anlmla. 

3.    T5aat  mtm  to  bo  tho  pnraaan  or  the  a<Ua»ia|n.i  of  aninal 

aooiotiaat  Do  any  of  tha  aaiaal  aooiotioo  V* 


9,    Do  yon  think  mm  oould  loam  anything  of  pariaMrt  mlaa  fro* 
*  *tudy  of  aainal  aoolotieo*     Xo  tharo  any  flonparUM  poooiblo 
of  tho  aoeial  or  ovoryday  U£»  or  nan  and  that  of  tho  colonial 


III*    What  aro  tho  relatione  exiating  anoag  different 

epeeiee  of  living  thing*  f  (interepeeifie  relatione) 


1.     3»t  is  ■manwnlltwT    Bead  about  or  diaeovor  for  yooroolf 
gM«  enenplee  of  ooaaaaaaliaa*    floaoribo  tho  following 
enaaples  of  ooaaenaaliaau  tho  pilot  fish  and  its  relatione 
with  tho  oharlcf  barnacles  on  too  abates  olinbing  plante  am 

or  troeo  for  aholtar* 

fi>M  ftjiH*     **^P     aMii^BPMMr    obv     JiMW'aen^MMWn^MnMe  a^^^w^a     ^Bjsp     MM     MflW^e,*I^P^*M^^^Bj, 

of  itiiillomi  MM  and  dooeetlc  aaizalei  nan  and  tho 
Mrdot  iaeeote  on  flower* j  eastrrel*  an  atorera  of  aoodai 
ante  and  thair  ooaat  baotorio  aa  oreaniaM 
&»    rhat  is  aynbioeiet    Git*  tho  otory  af  tho 
aMpo  axletlag  *****  tho  following*  nitrifying 
lego****  Hen****  tho  hora&t  orab  and  tho  aaa  ■moi—i  tho 
protoaaan  anion  11m»  in  tho  aliaaatary  traot  of  tha  towdtoj 


the  yneen  and  the  jynmaton  Both, 
4»     $hnt  it  a»a»t  by  pftroftitta&T      oko  *  liat  of  «9M  of  the 

(MPW  yifi  lltC0»     MUMk  "fcfajir  hoot  and  the  typo  of  hero  done# 


?emeitie  habits? 
6«    SuaaoritO  th»  lift  history  ef  the  follaeine  paraeiteei  tape- 

n&CtietOOJ  oorn  Onot« 

7„    i>>  pwwltM  erer  prey  «a  otter  pemoiteaT 

8.    *he  «ne  Lools  •aeteuf'T    "flrite  tb*  story  of  bio  u>  and 

noble  leitnnt*  la  the  field  of  biologioal  oeieaee* 
t«     Vrite  a  short  report  on  Koch's  work  la  the  flold  of  boo- 

terleloey.    ?fh«t  did  fca  do  for  thio  eeieneel 
10#    Mtfce  o  list  of  eeae  of  the  bootorio  whioh  or*  poraaitee  on  or 

It!  nen  and  ana*  the  dieeaee  thoy  eauee. 
11*    *het  ore  ooao  of  the  eoadltieae  which  prevent  baoterlel 

41eeaee?    Tihat  ore  eooe  aeene  oood  1st  controlling  dieeaee f 
It*    Obtain  bootorio  fro*  Terlooe  oooreee  and  grow  them  la  petrl 
diehee.     On  prepared  culture  aedie,  isolate  into  culture 
tubes.     Stain  and  loaaituB  thooo  bootorio  under  the 


IX,    Rood  about  eone  of  the  protooom  which  porooitioo 
14*    whet  io  prodatists?    Uot  several  oxowploe  of  predetisa* 
IS*    Whet  io  the  difference  belasou  porooitiom  and  prodatiamt 
Could  porooitiom  boooso  prodotiomT 


n 


16.    «2*t  or*  mb»  otnor  my*  in  whioh  lirlag  thing*  »*6*  hladw 
oth»r  living  thlafP  otter  tlsaa  throng*  porasitioa  and 


f-f^  fc^     o— A^^ 


Rroblon  XV, 


1.  Yhat  furthtr  light  1mm  thin  unit  throwa  on  tho  id»m  of  "tho 
otraggU  for  eadntoneo  tad  tho  ourrivol  of  th*  fltfeoot'f 
Do  you  think  thoon  tMoh.  ohould  eurriYo  alwnys  dot    In 
"noturo*a*  oohon**  it  io  nooononry  thn*  lift  ohoul«  ho  * 
eoat'jmnl  etruggl*  ftr  oadotnaoo,     Sqplnln. 

2.  n»t  prlnniploo  bine  been  mon  oloar  by  thio  otuey  in 
to  tho  relative  imoboii  of  poroniteo  end  pronntoro  on 
with  their  hoettt  ftfc*t  happens  to  ft  group  of  prodatnro  if 
they  beeon*  ton  nuntrouot  *hy  in  ft  pwtoetoft  nrdnal  whloh 
prodnoot  anny  yowng,  on  tfc*  henee  oat.  *pt  to  prodaoo  on 

OpidOX&OT 

5.    -.Wit  io  awant  by  *th»  halftone  of  Mfeurv'f    Sxplnin  and  IU 
luatmte  tor  oxn^loa  of  ftatabliehed  bolonoe*. 

4,    *hy  in  tho  sftlntainin£  of  «i  belaaoe  in  nature  inpnrtoatt    Io 
it  oooy  to  upoet  tola  balannet    la  thn  fcnlaaeo  ror  * 


II 

m 

Vby  do  peate  often  beeoae  epidosdof    ^bat  aethed  date  nature 

use  la  pott  i— tttlf 

«. 

ftbnt  la  the  biolegioal  definition  for  an  epidwdct    *bet  are 

the  limn  of  epidesdetT    Ihtt  are  tht  General  ohnraobtrittict 

of  an  epidtadet 

7. 

It  It  aafa  to  tay  that  mn  it  the  sreatett  ditturbtr  af  thi 

balanee  of  natural    *by  doet  am  hate  to  as»h  trouble  arm 

whoa  ha  trloo  to  aid  nature  la  Maintaining  a  balaaaa  af  lifat 

Should  aaa  ha  aora  oareful  In  killing  aniaala  be  eoneidtra 

aa  peettf    Saplala. 

•e 

Can  eniml  predate**  ar  paranltee  upaat  tht  halanoo  af  nature  t 

«tet  any  happen  if  they  dot 

enfeial  tooabuleryi 

oyoie         oaroon  e*oa*ot       •  aonaeaneuuMee   nnp^ 
eleaent      phototyntbeeia          antuallim         proniecoua 
ate*          aaprophyte                eyribiocta          polygeny 
eejspeuad    paraaita                   eooiety            i^lyandry 
earbon       predetlan                  gregerioua        pray 
oxygen       delayed  pre  eat  tea    ■■ideal  ■           heat 
nitrogen    elatery 

brenoe  outline  far  tht  uaiti 

U 

feed  eyele.  nitrogen  eycle,  earbon  oyolai  Oar  litrld  af  Urine 

Thinge,  pp.  87-00. 

11.     tetreepeelfio  relatioathipti 

A.    Solitary  typeat  fomt  that  de  not  ante*  bat  tapradaat 

by  buddlag,  fleeioa,  tptre  Sanation,  ar  other  einple 

40 

a. 

Itetlag  typos i  polyaadrousj  polyBsaouai  piraaUiiSMSf  aad 

WiliPii.    lllgMWH  typos  lasted*  lf»  -Map, 

seasonal  antlaci,  anting  aatil  tho  young  are  oblo  to 

oaro  for  thonsslvss*  or  anting  for  only  a  •hort  period. 

c. 

Colonial  typo* «  group*  living  together  for  the  anftaal 

benefit  «f  ell  aad  for  the  mm  of  the  ynnac  nad  aith 

a  division  of  labor  enoac  the  various  aenbere* 

1»     ;k»eybeen»  queen,  drones*  worfcere  or  undeveloped 

ft*    Aatst  winged  fsaslst  or  quoons,  unviaged  aad  aaaa* 

vftloped  fenelos  or  worksre  ,  largo  undeveloped  fensles 

ft*    Soolal  naspsi  oaeens,  worker,    solas  ia  fall  only* 

4*    Buafclsbsssi  eirail&r  to  tho  oooial  snaps* 

ft 

Soeletieei  groups  banded  together  for  eoapaay  ee  far 

*. 

^lMMW  ft     9HUDnftl*ftB     ft  i     JflflflflflHflr   flMMMHB    Af    ^ntt     seonsnon    «SHHHSflMk 
i'awfvi  J  •    *>ewsnan«*nr>s}  ne    w*     nseavawsjoaaFnt     ajs>newjoy    am*     uwanw     ow^^ww     ee^e^erwew^w 

ara  afitawi  aad  amdo  to  do  tho  work  of  tho  colony. 

ItX*     £stof«pMlflo  roUtioaahlpsi 

% 

Co&nsnsallsmt  an  aaaoolatloa  la  which  a  neaber  of  oaa 

species  it  bono  rt tod  aad  tho  other  Is  not  injured* 

B. 

autsallsm  sa  asseslatiaa  la  which  both  aaabsrs  ara 

benefits** 

41 

•e 

jyattlmlai  >n  aeeeciation  eisdl&r  to  autaaliaz:  bat  dlf» 

faring  to  that  eeoh  mfetr  inwol*ed  cannot  lire  without 

the  ether. 

a. 

Fameitieat    an  atioalattnm  is  which  oat  laltilftul  la 

benefited  tat  giwee  nothing  la  return,  tha  heat  being 

injured,  (peraaitiaa  iapliaa  degeneracy  becnaee  tlMi 

pareelte  eeeutoally  leaee  the  nee  of  certain  body  parte 

and  oartaia  body  feaetioaa). 

K 

Fvedetlaai  aa  aeaeelatloa  ia  which  one  orgeaien  preye  aa 

another,  killing  it  directly.    Tha  orgeniea  killed  la 

ealled  tha  pray*    Paraaitlaa  whiah  Wile  tha  heat  eay  ha 

called  "delayed  predetiam". 

f. 

Meaae  by  ahieh  livfag  tntac*  aay  hiadar  ether  living 

eaAsMM 

la     Owraeoiilstieai*  eaiialnr  eeexwitv  of  *m«.   food.  wte» 

2*    Through  protective  devieeni  poieone,  etlaga,  teeth* 

ate* 

TV.     Tlioalariool  w*t*M«—M—  • 

A. 

Balanced  ooaditiaae  ia  nature  i  Saw  Xnt*  ta  Biology, 

pp.  471-472. 

lb 

Tha  aaaaaa  of  apUaalaai  lav  Int.  ta  Biology,  pp*  47*«47v» 

•e 

Qeeoriptlon  of  an  ap&daisiat  Saw  fiat*  ta  Biolegy,  pp»  4M*> 

« 

fmim"i*r  *•*  *"•  *»*tt 

Bator  tad  Alio,  Djnaosdo  Biology.    »•  •••  ■■*» 

Cttrtio.  Coid»»il»  and  sbowna,  Biology  for  *odoy.    pp.  l*-4*» 

»ioo,  Oboom,  «ad  Xtaaer*  Oar  florid  of  Urine  thingo.    PP«  87-104. 

Kiaooy.  «•«  Xntroduotion  to  Biology.    »•  «8-727* 

Salt}**  fcuilwlot  Mol«gy*    pp.  tOI^SY*    pp.  MS^MO* 

Finpor,  Boonohoop.  and  Frank.  Bwrydny  Frobtono  to  Biology. 

Hi  Sav4Mb 

MMm  o»6  tooObofgor,  Praotloal  rrattaao  in  Botany*    pp.  MB* 

HIT  If.     MECAMUSK  J3B  T52  BOOT  8SEXTnt3 
flPDCm  n  HHMtti 

fbio  anlt  la  biiood  oa  tho  prinoiplo  of  notaballow  "the  oonotant 

baUding  ^  oat  toortag  *•»*  ****&  ••»•  •*•'•**■'  bo*^  °*  •*•** 

argonion.    It  doolo  with  th»  fandonoatAl  U*»  pro——*  oorrind  on  by 

iwianloMj  fron  tha  oinplo  oollod  forao  up  through  tha  noro  oonplon 

m  otadying  tho  unit  «#  *»*»  •***«  ****•  *•»  **■■*•  ■»■*•*■• 

oorflttao  food*  ondhouthio  food  fo*no  tfa*  fw*l  f*o»  ubioh  both  planto 

and  oolaolo  dorlTO  th»lr  aaargy.    2boy  ofaould  Uo»  oaootMng  of  tha 

noturo  of  tha  rariouo  fo*do,  thoir  gujpp**,  and  bow  tha  variouo  body 

oroono  fonatlon  in  analsllation.  uoo,  and  onoraUon* 

din  oaafeo  tlna  io  to  bo  nood  in  teaohiug  thte  unit. 

k  in 


by  »Moh  feed  la 


t*J  M«  If  «l  I*  :T<w<< 
fooe  ia  aeelsalatod,  tai 
d.    To  laaasrc  eariouo  ifiMitMi  ia  the  eeale  of  life  as  to  the 

dirieion  of  labor  and  speeialiaatioa  ehosa  ia  body  orgeae, 
Oaaoralieatlono  to  bo  deeelapedt 

1.    A  well«4elaaeed  diet  coat  aoatala  all  the  eleeees  of  foods. 
£•    The  aall  ia  tho  ualt  of  structure  of  all  lite* 
U    Protoolaes  la  the  eeeentlal  aaterial  of  all  eella* 
4*    The  digsetiw  orpana  of  an  aaisnl  aro  oloaely  related  to  taa 

idad  of  food  it  ueee* 
6*    Caveaa  ia  required  by  all  Urlae  eells. 
6*    la  sipyle  ao&aala  dtaeatad  food  ia  earried  to  the  body  eella 

by  diffusion*    In  higher  aaimla  the  Individual  eella  obtain 

food  by  diffusion,  but  the  feed  la  earried  to  the  eella  by  tee 

blood* 
T«    The  •winia Hi'  eyeten  loumss  enats  aateriala  frea  the  blood* 
8*    the  aarroae  ayatea  aad  the  eadooriae  glands  eeatrel  the  rats 

:  •  » 


hi 
The  *affc  of  the  unit  begins  with  ft  diaotteeion  of  foods  and  the 
part  played  by  each  Mad  of  food  tn  foraishlag  heat,  easrcy,  bsdy 
bulldiae  saftfrlals.  aad  la  aalatalain£  health,    The  functions  of 
of  the  ts>pM  «f  **•«*  aerhabydratss,  fate,  proteins,  aiaarals,  aad 
▼itactae  are  diasussod*    Meat  thi  question  of  law  «a  sight  haw 
foods  la  brought  aa  aad  the  teats  are  deaerlhed  far  oaeh»    fbea  tat 
pupils  aro  asked  to  bring  aoae  ooataa  faoda  to  echool  and  to  aake  their 
aaa  teste  oa  thess  foods.    This  aark  loads  directly  lata  the  aark  of 
the  first  problaa.    A  detailed  study  of  body  organs  is  net  intended— 
asrsly  a  eaasr&l  understanding  of  prlasiplas  Involved  ia  tho  various 


Froblsa  I*    Haft  aro  the  klads  of  food  aesd  In  the  body 
If  ace.    .sodv 


U      hat  aro  the  fuel  or  heat  foods! 
t*      hat  are  the  feeds  nftJah 


•hat  la  fths  dsi 
111    As.  saatftl 


ajfl 


si  of  t?» 

amsaleua  or  ia  asaf 


the  fosl  asad  to 
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6. 
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tea*  that  tto  amis  dot    ifcplaia. 

T. 

Aout  nhat  le  tb»  ototofe©  proportion  of  caloric  requirecente 

of  oorbotydrotBo*  protela&i  ©rid  fete,  for  son? 

e. 

~4nt  or©  tin  foods  needed  for  growth  oad  repalrf 

&. 

Coo  protein©  furnish  toot  and  energy t    Sgploln* 

10. 

Xo  mter  on  oooonttol  notorial  for  oil  form  of  lifaf 

u. 

i*y  to  ©srgsa  on  oooontlol  notorial  for  oil  form  of  lift? 

u. 

that  ore  vlton&nst      hot  le  their  function  to  the  bodyl 

Study  the  liot  gloon  la  tho  outline.    Know  oooo  of  the  foods 

vhieh  ooatola  each.    Know  the  purpooo  of  oooh  rttasda* 

i*. 

afaot  ore  eone  of  the  anasrale  uood  la  too  body?    tnfce  o  Uot 

>f  linomls  oooRonly  uood  end  f Sad  oat  hear  they  ore  uood. 

14. 

Mart  ore  ©one  of  tie  !,e«id-fornias"  foedot    «hat  ore  eone  of 

the  effeota  of  oeldooiot 

1C 

T*nt  onlnolo  live  on  o  otrletly  pleat  food  dlott    whet 

eaftsels  lie©  on  o  otrletly  neot  diott    *hy  oonoot  nan  lie©  on 

o  otrletly  plant  food  diet* 

16. 

©t»t  ore  the  aoaerel  pamesso  of  o  food*    thmt  o  food  ful- 

fill ell  of  thee©  general  parpssso  to  be  oleoeed  o©  o  foodf 

17. 

Ftad  oat  ell  yoo  oea  ebeot  fllseosn  due  to  diet  or  to  be* 

proper  nutrition,  leek  of  rlteadae  or  edaeral©,  oad  glands 

end  won  o  Hat  of  theee  no  yon  ©tody  the  ©era  of  the  unit. 

m 

m 

h»t  are  mm  of  the  oriaenona  of  lack  of  proper  nutrition  ia 

aaaf 

Hi 

Cany  out  eapertaeate  to  detaraiaa  the  kind  of  food  amterlalc 

ytfiA  ia  various  kinds  of  fooda. 

Probloe  II*    v;bat  ax*  tha  atrieturoa  iarolrod  ia  th»  oarrytag 

out  of  aetebollaa*  and  bow  do  they  fanatical 

1. 

Qra*  end  deecrih©  the  tyoieal  oell  vtdeh  la  the  aait  of  all 

plant  and  aniaal  structure,    £hat  am  lta  parts? 

8* 

Haa%  ferae  of  lifa  are  oao»eollod? 

S. 

hat  la  it  that  deternlaee  the  aiaa  of  an  romanlaa,  tat  aiat 

of  tat  oelle,  or  their  mater? 

4. 

«aat  ia  protoplaaat    *t*re  ia  it  found? 

«• 

What  avo  the  flee  principal  fuastlone  of  oallat    Hew  do  these 

fuaotloaa  differ  in  foraa  lift*  tat  aaaafca  aa  aanparad  vita  tha 

higher  foraa  of  Ufa? 

ia 

hat  ia  a  tieeueY    v-hat  la  aa  orgaa?      hat  la  tha  general 

iaportaaaa  of  body  organ*  to  an  aniaal? 

7* 

Hav  do  tha  organ*  with  epeoial  function*  &*•  aa  aniaal  or 

plant  aa  adsaataga  over  ttiaa*  with  laaa  •aeeialiaed  fuaationaf 

•» 

that  ia  tha  parpoaa  of  tba  digaetiv©  ayataat    Maaa  a  eketeh 

of  tat  itlgaatlw  ayeten  of  aaa*  labeling  tha  lapartant  parts. 

UaVe  eketehse  of  tha  digestive  ayataa  of  aaa  fern  of  proteasa* 

of  tat  epon-e.  elan*  ©arthaaaa,  creyfiefa,  frog,  and  a  reptile. 
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Sate  the  epeeialieation  in  higher  font* 
•«    'Jake  *  careful  outline  of  dlgeetlaa  la  the  nam  wwy, 
tae  the  etepe  in  digestion  free  the  aeeth  to  th»  enall  la- 
teetine*    3a»  ••ah  of  the  dieeettre  juiooo  and 
a  part  la  dlgeetlon  and  &ws  the  foaotloa  of 

10.  n»t  la  tho  fanetian  of  the  bloedt  *bat  part  baa  th»  olrea* 
latory  eyeten  la  carrying  an  aatabollaof 

11.  Maha  a  draniag  of  tba  circulatory  ayateaa  of  rarieae  aaiaala 
In  tha  eeelo  of  lifa  aa  you  did  la  aaaatloa  ••    Are  thaaa 
eyeteae  alalSart    Ha*  da  they  Afferf 

12*  ffcat  la  tha  aoapaaltloa  of  tha  blood?  that  aaa  the  faaattan 
of  tha  amtorlala  eacpoeinc  the  bloodY 

IS.  Head  aaaat  3array,e  nark  la  dlaaoaarlat  the  aay  la  ahioh  tha 
blood  circulates.  Bead  aaaat  Hatahalaaff*  a  diaeevary  of  tha 
aay  la  able*  the  ahtta  eorpaeelee  kill  game* 

14.  hat  la  Syapat    lhat  la  the  pafpaaa  of  tha  lyaphctic  ayatea? 

15.  -hat  le  tha  parpaaa  of  the  reaplratary  ayatea  la  aalaalat 

^  thorn  the  different  trace  of  reeMraeuM 
,  aa  found  in  various  aaiaala  la  tha  aaale  of  life* 
10.    r*»  la  oaygea  taken  lata  tha  bleed 

Sea  daaa  aaate  earbaa  dlaalda  gat  beak  to  tha  luagat 
17,    '.vhat  la  the  parpaaa  of  tha 
a  part  la  eaerettaa  la  aaat 


1*.    Find  out  ebont  ooae  of  th»  otter  type*  of  excretory 

poeooeood  by  the  lower  out  eel ■■ 
19«    How  arc  aaete  pro  duo to  produced  1b  the  bedyt 
tOb    Hew  dooo  the  •kin  eerve  so  on  organ  of  •aefwtioat 
21.    now  d»  the  fcidneye  old  la  reawrtag 

vootos  ore  iQiwiwfl  hy  the  kldneye? 
It*      hot  la  the  purpooe  of  tho  net-roue 

tho  vaye  la  whioh  It  nay  affect  aetabollsatf    Sake  a  eerie*  of 
ohowlac  the  derolopawat  of  the  aervoue  oyotea  ia 


aaterlalaf    **** 


2S. 


by 
■Mh 


of  the  fanetlone  of  tho  eadoerlne  oyotea  ia 
to  aotoboltant    How  are  tho  oadooriae  oeorotiano 
to  the  place  whore  they  are  ueedt 
or  oketeheo  of  the  plant*  ehowSaf  tho  meane 
It  goto  food  aad  other  oeterlale.    Cottar*  tie)  plant 
aalaal  life  la  regard  to  roepiratloa,  olrouletioa,  and 
of  eeeariac  food. 

do  plante  haeoT    «hy  do  they  need  eaeyaeo? 


Essential  vocabulary  t 

metabolism  endocrine  osmosis 

assimilation  hormone  ventricle 

respiration  peristalsis  ptyalin  rennin 

excretion  villi  sjsylopsin  phloem 

ensyas  lymph  trypsin  xylea 

digestion  plasma  eapillary  action  pepsin 

arteries  calory  photosynthesis  lipase 

veins  stoma  urea  diastase 

capillaries  auricle  carbohydrates  melpighian  tubes 

Reference  outline  for  the  uniti 

I,  The  composition  and  uses  of  the  five  classes  of  foods i  tests 
for  these  foods*  Our  "Sorld  of  Living  Things,  pp,  68-70. 

II,  Characteristics  of  poor  nutrition:  Our  TTorld  of  Living 
Things,  p.  72, 

III,  The  composition  of  bloodj  functions*  Dynamic  Biology, 

IV,  The  agencies  acting  of  food  to  cause  digestion*  Dynamic 
Biology,  p.  248, 

V,  Organs  of  the  excretory  system  and  their  functions*  Dynamic 
Biology,  p,  271, 

VI,  Glands  of  the  endocrine  system,  location,  and  purpose* 
Dynasdc  Biology,  pp,   256-257, 

Bibliography  for  the  unit* 

Baker  and  Kills,  Dynandc  Biology,  pp.  209-291, 
Curtis,  Caldwell,  and  Sherman,  Biology  for  Today,  pp,  261-366, 
Hslss,  Obourn,  and  Itencer,  Our  .Vorld  of  Living  Things,  pp,  52-86, 
•,  Problems  in  Biology,  pp.  313-350, 


Oneey,  *»  Iatredoetloo  to  Biology,    pp. 
illiaas*    selthful  Living,    pp*  84-73.     pp.  198-C13. 
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given  the  papil  •one  idee  of  the  upMinHl 
of  Ufa  tlawui*  *  atedy  of  life  histories*    This  unit  ia  Intended 
prinnrily  to  show  the  principles  involved  ia  ths  stags* 
all  life  ana*  pass  before  birth,    a  study  of  the  bielogleel 
ehleh  eoear  ehoee  the  pupil*  eoaethiag  of  the  wonderful  way  in  wMoh 
life  unfold*  end  dvvelop*  end  Should  serve  as  ea  additional  etimlue 
to  study  ia  tat  btelogioal  field*    thi*  wit  ia  tat  aaaaer  ia  eo  far 
ea  possible  to  ths  pupil's  question  of  "hew  does  Ufo  develop?-  sad 
dees  life  eeae  front* 
three  seeke  ties  is  to  be  used  ia  teeehing  this  unit* 
rapil  ebjeotaloosi 
Is    To  understand  and  appreoiafc*  the  defiaite  aeaas  by  ehleh 

nature  ass  provided  for  the  reprodaetioa  of  life* 
8*    ia  leara  that  all  life  soaas  froa  a  sisdlar  sonros* 
8*    JO  leara  that  life  as  ee  knew  it  eaa  ease  froa  life  only* 
a*    9s   lusnreUnd  soaething  of  ths  senses  for  differences  Sa  slas 
of  aniaala  and  of  the  eaaeee  of  differeness  ia  ths  length  of 
their  life  eyeles* 
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Geasraiisations  to  be  developed! 

1.  All  life  coaes  from  life* 

2*  The  creation  of  new  life  is  the  great  purpose  of  all  life, 

3.  The  eare  which  animals  give  their  young  increases  proportion- 
ately as  they  bear  a  lesser  number  of  young. 

4*  In  asexual  reproduction  a  oell  or  group  of  cells  separates 
from  the  parent  organism  and  develops  into  a  new  organism* 

5.  In  sexual  reproduction  the  new  organism  begins  as  the  result 
of  the  union  of  two  cells* 

6»  The  "higher"  aninmls  care  for  their  young  carefully,  feeding 
and  protecting  tbam  until  they  are  able  to  care  for  themselves. 

Approach* 

A  class  discussion  of  the  origin  of  life  is  started.     The  pupils 
are  asked  to  find  out  sonsthiag  of  the  old  ideas  in  regard  to  the  means 
by  which  life  developed—flies  from  filth,  frogs  end  toads  from  slime, 
and  other  ideas  of  spontaneous  development* 

Problem  I*    v;hat  do  we  know  about  the  source  of  lifo? 


1.  Do  all  living  things  have  parents*    What  are  some  of  the  early 
ideas  concerning  this?     Bead  about  the  experiments  of  Bedi, 
Spallansani,  and  Pasteur* 

2.  fthat  was  the  early  idea  concerning  the  honunculus,  or  little 
mem  in  the  head  of  a  sperm? 


w  jp^a^^WB'nasn'     •'•^  "iaBB^^w    ■WIS     Apfl^^MS)  iP^w 


1*    Hoad  to  find  out  how  plants  roprodooo,  and  law  thsy  front 

List  ths  aUtonili  of  plant  rsprodootion,  and  study  ••*$>  •» 

that  yew  todsrstsxie  It* 
2.    aaas  sk»tehs*  or  Arwwincs  illustrating  thi  aothsd  of  wyw 

dnstlott  la  flowsrlnf;  plant*  • 
S.    Study  oarofully  thi  asthods  of  pollination  of  thi  htgfcsr 

plant*  and  nahs  ststslwa  shoving  tav  goaoral  nsthods  of  ool- 


of  tha  adaptations  whioh  plants 
of  tha  toad  and  lt»  dlspsrsalt 
£♦    How  do  plants  growf    <<  hat  Units  th*  growth  of  tha  nana* 
ootyliaannn  plants?      hit  Units  tha  growth  of  soot  of  thi 
disotylodottous  plants? 
6«    Chook  oarsfully  all  definitions  glow*  in  t!»  tananulary 
lias  vhieh  daal  with  flanta  or  slant 


XXX*    How  do  anisals 
dswslopt 


and  how  ds  thoir  young 


I*    List  ths  asthods  of  aninal  vsnrsdaotion  and  study  sash  as 


t«     Sow  do  thi  aathoflS  of 
In  plants?    Is 


ths  gsasral  prinetplsa  of  sash* 
of  anisttls  isniini  with 

2l;)tso  cJ--il'ir*iv^-?      -£C 


•pacific  esa^les  for  eGaparlea&# 

s. 

Study  end  outline  your  flndlnge  in  ro«erd  to  tho  mtine  bnbttu 
of  the  phyla  of  oalsule. 

4U 

Sate  a  list  of  the  anlanle  which  bull*  neete  for  tlnir  egg*. 

Bake  another  llot  of  tin  aaimia  uhleh  mintaia  how*  for 

on 

Stedy  the  outline  on  ooro  of  the  young  no  eheon  for  tho 
•vorioue  phyla*    Do  further  reading  on  thla  eubjeet. 

•e 

HotSeo  throughout  Jf**  •***?  ••  la9k  »f  "*•  *Br  **»  V"** 
aseng  the  lower  force  of  life*      otic*  tho  Increasing  ©are 
for  the  young  onoog  the  higher  form,  end  the  correlation  of 
title  *ith  the  oe*roa*Sng  stsafeer  of  ogge  and  eperne  which  la 
noeelble  eeeanee  of  this*    Uet  ooa»  of  oar  eonuou  fence  of 
life,  and  the  amber  of  egg*  or  young. 

T, 

2«ur  d»9«  eonjugatiea  eeour  emag  the  loner  forne  of  aalnale? 
Nam  n  afeoteh  Illustrating  oonjugatlea. 

8* 

Sen  does  tho  hydra  reproduce!    Are  there  sale  and  female  hydruf 

0. 

He*  done  the  ttarflah  reproduce!    Are  there  ml*  end  foamlo 
etorfieheet 

10. 

Find  oat  hew  flohee  roprodttoo  and  etndy  the  life  history  of 
ton*  fleh  which  core  for  their  yeans  end  cgge*    Outline  one  or 
ten  of  theoe  life  hletorloe* 

11. 

Outline  the  life  hletery  of  the  frog,    *ew  done  the  life 
hletery  of  tho  toado  differ  from  that  of  the  frogt    muo 

illustrating  the  life  history  of  the  frog, 
12*  Find  out  how  our  reptiles  may  reproduce.  Is  there  any  eare 

for  the  young  by  the  reptiles? 
15,  Study  the  meting  habits  of  the  birds,  their  nesting  habits, 

and  their  care  for  the  young*  What  is  the  territorial  theory 

in  regard  to  birds? 
14,  Study  earefully  and  outline  the  story  of  the  development  of 

the  chiek  embryo  from  the  first  stages  of  development  to  the 

hatching  of  the  chick* 
15*  Compare  the  development  of  the  embryo  of  the  mammal  with  that 

of  the  chick.  In  what  way  is  It  similar?  In  what  general 

way  is  it  different?  Do  mammals  produce  eggs?  How  do  mammals 

protect  the  young  developing  embryo? 
16*  Make  drawings  of  the  stages  through  which  the  fertilised  egg 

passes  in  its  early  development*  Label  and  study* 
17*  TShat  is  the  method  by  which  animal  cells  divide  to  produce 

growth?  How  does  the  process  of  maturation  or  the  process 

by  which  the  number  of  chromosomes  in  the  cells  of  the  parent 

and  the  offspring  is  kept  the  sane  differ  from  the  process  of 

mitosis? 
18*  T/hat  does  a  study  of  the  development  of  the  embryo  show  about 

the  ebange  which  has  occurred  in  forms  of  life  on  the  earth] 
19*  "What  are  some  of  the  premating  behaviors  of  animals?  Give 
specific  examples  of  these. 


20. 

I 

toad  about  mm  of  tto  aaaendary  aeaaal  otorMtarietin*  or 
difference,  la  Ml*  and  fern!*  dm  of  tto  higher  animla. 
Llet  mm  of  ttoM*    »»  «*y  to*e  *  P»n»oM  to  *•«***  ♦» 
Mtlngl 

21. 

w  My  mgration  to  eonmeted  with  Mting? 

ft. 

att»  ft  list  of  mm  of  oar  loe&l  form  of  wild  life  whieh 
mte  aaaaomlly.    SftM  the  apprMlMte  tlM  »t  whieh  ttolr 

S3. 

That  tidnht  m  soy  are  the  etogee  of  llfo  of  tto  higher 
aninnlat    ?tot  is  mat  by  adoJeeoenMt      hat  are  mm  of  tto 

•toMM  whieh  MNT  «t  OolMMNt     tttet  ftTO  th»   OftUM*  of 

senility?    Wtot  i»  Meat  by  saturity  m  applied  to  eniaeleT 

* 

That  general  inetinet*  ere  found  la  anlmls  whioh  are  es- 
sential for  Mture*  s  plan  for  tto  oomtlMatlon  of  lifat 

1*. 

Whet  Unite  tto  growth  of  anlMlet    *tot  anlMla  any  grow  all 
during  ttoir  UfotlMT    ihy  Mat  tto  anoeto  retain  saallt 
We/  aaat  toaeote  with  a  rapto  Mtamsrphosi*  roMin  tto  earn 
•lee  a*  adulter 

2C* 

TShnt  part  tea  tto  pituitary  gland  of  tto  higher  forw  la 
ragulatiag  growth! 

rr* 

Compere  the  aaaual  and  esoausl  Mthoda  of  reproduction. 
Liet  the  advantage,  and  disadvantages  of  each. 

fruit 

*etotable    sdgretion 


poliiaaUfltt        oalyx 
orWiparoua      fertilieatieii    eerolla 
vivij^ar  »ua         gaaete  ▼sgetatlve  repre- 

conjugation      omry  dnetion 

alternation  of 


tlon   petal* 
tlan  sepals 


sis 


sotlia*  for  the  units 
X«    SiaAlar  origin  sad  developasat  of  all  life* 

A.  All  Ufe  begin*  as  a  single  sell* 

B.  The  reproduotive  pre******  are  based  en  related  priael- 

U    Itetnod*  of  reproduetieo  la  plan**— «ee»«al— 
sell  division  or  f is* ion  I  fematlon  ef  sporss; 
tatiTB  pro****,  a*  budding,  layering, 


und*r- 


sboos.  grafting,  budding  of  fruits,  sat 

femtton  (there  are  tee  ferns,  unisexual  or 
eious  and  bisexual  or  dlo**loue)i  alternatiaa  of 


of  reprecwetion  xn 
or  fission}  buadingj 


H  unisoxual  In  higher  fern*,  with 
the  ftasXs  prodttelng  eggs,  the  s»le  speraei  alterna- 
tion  of  generations  oooure  with  eonw  lower  form. 
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«#    Similarity  la  aethod  of  hriaglag  vwm  end  egga  tegathart 

It 

Coajagatloa  in  lower  fe»i  end  the  interchange  of 

cellular  material. 

1. 

Hitter  plant*  i  aggs  are  fertilised  by  the  epera  or 

pollen  *hieh  is  carried  to  the  fioeer  by  wind,  water. 

inaeeta,  or  otter  lolaals* 

4 

%*a  aad  etarf iehi  egg  and  sperms  deposited  In  water. 

The  tpera  travels  to  tho  egg  through  the  water. 

«* 

Fltheei  spara*  depealted  an  egga  tea  tiae  after  they 

are  laid* 

m 

Aaphlbienet  open*  are  depoaited  on  the  eggs  by  the 

ami*  imaadiately  after  they  are  laid*  the  male  clasp* 

lag  the  fesmlc  at  the  tins* 

•• 

All  higher  forms  of  aninal  life  aad  aone  lower  oaaai 

the  egg*  are  fertilised  In  the  body  of  the  natter* 

Bw    Similarity  la  aetiiod  ©f  fertilising  age  •'  the  higher 

f orw  of  plants  and  aalimle  t 

1* 

Sperm  oella  are  alaay*  aone  estiva  aad  aneh  aaaller 

than  the  egg* 

t. 

The  aperm  eella  aak*  their  nay  to  the  egg,  oaa  opera 

piercing  the  agg  oall  and  fartilUiag  It* 

IX.    rurpeao  of  reproduationt  All  life  eones  froa  life.    The 

verloaa  w»  na  used  for  reproduction  are  the  aeane  by  which 

►r  nature"  haa  provided  for  the  continuation  of  life  aa 

the  ««Hfe*    Mp»9s  one  ain  •warn  to  be  the  production  of 
form  of  111%  oa  the  earth*    lastlnets  vhish 
as  n&t«re«e  «mm  of  bringing  aboat  this  as*  prsdestK 
of  life  or  ttfdch  hata  mm  part  arei  the  anting  iastlast, 

the  nesting  or  hona-fcuilding  iaatinoti  parental  lastlnot. 


III.    fas  differ  sen.  I  In  the  ml*  aad  fnmlet 
A,    Dlf fersnsas  la  the  *ayTi»duwilac 
B»    Soeondery  sexual  sheraoterlcticat  aalee  ehow  sails  d  dlf 
f»ronees  from  the  femlee— <Sark  chin  In  anles  of  the 
froga  «ad  toadst  bright  coloration  of  may  speolee  of 
sale  fish  faring  sating  seesoni  antes  of  th»  bird*  asrs 
brightly  colored  and  nasally  th«  soagstsri  aalo  of  the 
nacaaals  is  usually  larger,  tha  ehouldere  aad  baad 
heavier.    Tha  aalaa  ara  usually  asra  aggressive,  aai 
baarlar  antlers  or  harm*  where  prasaat* 

IT.    Paraatal  oars  of  tha  yoangt 

A.  Uttla  or  no  oars  aaaag  tha  lower  creeps. 

B.  tana  faraa  of  animl  Ufa  sot  their  oua  young* 
•t    tsaa  raptUaa  sarry  thalr  oggs  la  tha  body  until  they 


D.    Higher  foraa  of  Ufa  protect  thalr  ysaagt 

1.    Birds  pretest  thsir  aggs  aad  hatah  thaa  ulth  thalr 
heat.     They  protect  and  food  tha  yoaag  aatll 


they  are  old  enough  to  fly.    There  are  ton  distinct 


those  able  to  car©  for 
.  after  birth,  and  altricial,  those  whioh  »et  be 
d  for  by  the  parents  for  a  few  weeks. 

the  egg  is  carried  in  the  body  of  the 
aether  until  the  eabryo  is  developed*  the 
protected  by  the  aether  and  are  fed  from  the 
glands  until  the  next  anting  eeaeon  or  until 
young  ean  nee  other  food  end  oan  oare  for 
The  aale  parent  often  aide  in  the  honebuilding,  pro- 
tection, and  oare  of  the  young. 
of  organises t  the  oauees  controlling  growth  are  net 
well  known.    Plant  f.W'th  usually  oontinuee  until  the  plant 
dies*    Growth  of  the  dicote  oontinuee  Indefinitely*  the  plant 
Increasing  in  girth  and  growing  out  at  the  terminal  branchee. 
the  aonosots  do  net  increase  in  girth  to  any  extent  after  the 
firet  snsecsi.     Host  of  then  are  annuals  except  in  the  tropica 
teixal  growth  tehee  plane  through  cellular  division*    Sise  ie 
Halted  by  inheritance,  sise  of  the  range  or  habitat,  abun- 
dance or  lack  of  food,  and  by  the  influence  of  the  pituitary 
and  other  endocrine  glands. 
Bibliography  for  the  unite 

Baker  and  fills,  Dynamic  Biology,    pp.  575-S22. 
Curtis,  Caldsell,  and  She rasa.  Biology  for  Today,    po,  W2-612. 
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Kineey*  Sew  Introduction  to  Biology*     pp*  226-248* 
Snlth.  anleriag  Biology*    pp*  861-4S8. 
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man.   tm  mrmr  o§  rm  um  or  jmmin  m 
sum  mm  abdul  tin 

This  unit  develops  naturally  from  the  pro os ding  •»  <»  reproduo- 
tion  for  the  student's  natural  query  is  "how  do  fors»  of  Xifo  produce 

fOTOB   lite   thOSMOlTOS?" 

Students  oro  partlouiarly  Interested  in  the  study  of  inheritanos 
but  because  tbs  use  of  ths  laws  of  heredity  entail  use  of  now  and 
technical  term,  ths  study  snst  be  sad©  wry  carefully,  and  each  stop 
smdo  clear  as  It  Is  encountered*     Students  are  always  interested  In 
ths  sobjoot  of  heredity  and  thrilled  by  the  way  in  which  heredity  is 
controlled  by  laws* 

Three  weeks  tine  is  to  bo  used  in  teaching  this  unit* 

Pupil  objectives! 

1.  To  learn  that  all  forae  of  life  tend  to  reproduce  ferns  like 
HiMilr-.  but  with  anny  snail  variations* 

2.  To  boooao  acquainted  with  some  of  ths  types  of  variations  and 
to  understand  their  inportanee  in  ths  inproveasnt  of  a  species. 

5.    To  understand  the  application  of  Handel's  laws  through  ths 


4.  To  reallee  the  effect  of  proper  eelectien  on  any  epeeiee  and 
eepeeially  the  of  foot  of  propor  eeleotion  on  tfao 

Oeaeralieetioaa  to  bo  developed! 

1*    Bo  two  living  thing*  oro  over  exactly  alike* 

2.    Too  (root  for—  at  work  la  nature  oauoo  oil  variation*. 

5.  The  o^imd  forooo  of  heredity  and  eavi 
development  of  all  living  forme* 

4*    A  nutemt  any  bo  very  dlf foroat  from 

6.  Sow  opooioa  aay  appear  through  autat 
6.     Acquired  ohoraotoro  are  never  Inherited, 
7*     Heredity  io  a  oauoo  of  variation* 


Ae  an  evidence  of  the  effeete  of  laheritod  ehengee,  the  hietory 
la  horoe  la  reviewed.    The  etory  of  the  development  of  the 

the  wild  hen  of  India  and  of  Inyevomoat  of  other  domeetle 
through  oolootion  followed  thla*    Bieelag*  are  then  aealgned 
which  give  eoao  of  the  priaelplee  hook  of  thooo  ehengee. 


Problem  X*    tihat 


the 


warlatioaa  la  plants  oad  aalaaleT 


1*    TO**  la  meant  by  "warlatioaa't    If  all  life  envelope  from  a 
eingle  cell,  what  oauaoe  veriouc  form  of  life  to  differ? 

2.  Are  two  living  thiaga  over  exactly  alikef 

3.  *Tmt  are  the  two  baale  oauaoe  of  variation? 


«• 

* 

Star  dooo  MvivoMMnt  wnw  Tori*fcioo»T    Aro  thaw  oortotlaao 
totorltod  or  pmmmNI  OB  to  tto  MtR%  {■■•TOttoA* 

•» 

OOOOOOdtoft  ■WWrotlOm  ^      »toP.  JHUPt  dOOO  MkwUnKL  UltWWI 

% 

Vtot  U  It  thot  nhn  ■toyUlloa  to  »  portlouUr  ■i.irirw— tirtl 
my  to  to*ortod  oood  of  litoto  nlw  ttntil  »ftor  It  tot  boon 

groom  for  *  oimob  wtwlat  portloutor  looftltto? 

u 

It  to  ofton  oold  thot  *  oMU  to  •  *«hlp  off  tto  old  block-. 
could  totoritoMO  fro*  ill  tto  put  ■■■•■tow  oooooot  for  oil 
Ids  dlfforomoo  from  fottor  «oi  aottorf 

MUmXI*    lto*to  tto«ooto*dmofeto»o«o*roto  torodlto»«* 

tow  dooo  It  oporotot 

U 

Ktot  aro  tto  too  tooto  ktoto  of  TorlotioM  eouood  by  torodUyt 

u 

torotood  «ad  «todr  tto  yroooM  oarofully. 

u 

Ktot  oro  toadol'o  tooof    ?-to*  to  ttoy  »tow  otoot  toroditol 
to  ooro  you  — toftoiit  tto  torao  uood  la  rotottoa  to  ttoo» 

otoroetorc,  imoaptoto  totoM,  oad  hybrid. 

4. 

tarMBW  know  that  fendol*«  tooa  «ro  troot 

h 

too  oil  lutoritod  etemotorc  oittor  iitonint  or  roooootool 

f •    lake  a  list  of  characters  whieh  ere  deal anal  or  reeeesive. 

7*    Tibet  1*  *  autation?    List  tow  of  the  outstanding  awtetiona 
of  the  pUnt  and  animal  world*     9»w  oan  nutation*  be  pro&toed 
by  artifloial  scans?    Haw  are  sutations  of  value? 

8*    What  are  chretsseoaes?    Where  aro  they  found?     Bew  ara  thay 
eoneerned  in  coll  dlrlaion? 

9.  la  tharo  xaaeh  dlfferonoo  In  th*  number  of  ohroneooaea  found 
in  various  organleme?  List  some  of  these,  la  there  always 
tha  sea*  number  of  ehronmaome*  in  the  membarc  of  a  specie*  ? 

10.  In  tha  fortilieetion  of  tha  egg  wall  by  tha  epera  the  two 
cells  unite  into  one*    What  ia  tha  mesne  by  whioh  tha  ehraac 
earns  nuabar  ia  kept  constant,  that  ia,  how  ia  it  kept  from 
assail  an  whan  the  two  oella  unitt    Dsacribe  the  process. 

11.  TZhnt  ar*  tha  oarriara  of  inheritance?    ihnt  ia  tha  earrier  of 
tbt  unit  characters? 

It,    Baw  ia  tha  sea  of  tha  honeybee  controlled  layaatb  taw  ana  eat 
Sew  ia  tha  aex  of  the  young  of  the  awawala  determined? 

18.    aataa  ia  aaant  by  •aex-llnked"  oharaoterat    tthat  are  eoae  of 
tha  awn  linked  cbaraotara  found  is  ana? 


Problem  III.    Shet  aro  aom*  of  the  iaqproreaente  in  plaata  and 

aniamla  which  have  been  poaalble  through  a  knowledge 
of  the  lawa  of  heredity? 


all  you  oan  find  about  Luther 


mark  with  plants* 


M 

u 

What  **•  *>»•  Uam*t    Owr  aould  a  par*  lias  to  ootaftllshadl 

9. 

Vfhftt  iHm««h  do**  •  plaot  hfoadar  haoa  oaar  ft  Uvaatosk 

hraodar  la  tha  application  of  tha  ShwdaUaa  prlaoiplaa} 

H»t  dioadvaatacaa  a&ghft  ha  haoot 

U 

Urt  mi  of  tha  lapnuaaaU  aada  in  plants  sad  aaiaala 

tjaoafja  *  WwaliM  or  tha  war  l«  v&lafc  laharttanni  oaffea* 

IMUm  ff •    *w  do  th»  Urn  af  horadity  *ppiy  to  a»*t 

1. 

load  tha  faally  hlatory  «f  tha  Mm  faadly,  th»  Itflikak 

faadly,  tha  Sdaarda  faadly,  and  tha  Borate  faadly,    awaawiao 

tha  atary  of  oaoh  of  thaaa  faoAUao,    «hat  do  tfcay  tall  ua 

fthaat  tha  oates  of  gaod  laharltaaaot    Do  you  thiak  alio  Juhoo 

faadly  ooold  hvao  dona  ofca*  tfca  8da«rd*a  faadly  aid  If  thay 

tad  haoa  plaood  la  tha  oaao  aailimiiaawtt 

U 

Ykat  ara  oaao  of  too  uharaahara  to  am  ahlaa  ara  kaoaa  ta  ho 

laharltadt    Uat,  m  laartaaat  and  rooaaaUa  oantaotaoo* 

u 

Baka  a  llat  of  ooao  of  tha  ahafoatara  ofelo*  aa*  aay  asojulro. 

fan  any  of  thooo  ho  iaharltad? 

4. 

sao  diaaaoaa  aaa.r  *aaw*aad*     oapjftiat. 

•» 

U  latelUganoa  iaharltad  or  aa  ant  rait    Captain* 

«. 

dvop    nfcdfa^WBHWdadaapaoa  ^^w^^w     oaa^a^^araJ  *  ^^w^n*         ^^^^^a^^aw^^^^ 

ft 

la  laaaatty  oaar  lahoritodT    Septate* 

*♦ 

tfrito  o  ohort  paragraph  ta  aaam  to  oaoh  of  tha  fella-lag 

it 

auMUaaai  (a)    hat  ar*  aaaa  aaaa  la  whiah  aaa  aaalt  laynn 

hia  hara<iltyt    (»)  S*a*  a  paraoa  tiwa  any  oroAlt  or  blaaa 

far  th»  ililaa*  hi  baa  taharltail    (a)  ftaaa  a  por«aa  *jnru 

any  aradlt  or  blaaa  far  hit  •uiliuaaault    U)  Caa  a  paraaa 

^\^     Li  m  —    j*a**i    4aMataaiay^ailtt4,fc4.a%*tf 
i-a1*-  •  *-      ■  -  *»     *#■-♦    v^*^    /«   «*^-  ** H  i»*wa 

Ba*aatlal  vaeabttlaryi 

hawilaj              ikiialiMMil                    para  llaaa 
**ri**i-1           'T*8*1**                  ^a**"br**i 

araa***afa4         laatlaat                  gaaatlaa 

njfara«M  oatlla*  I'mr  th*  aalt  s 

Tat  to*  taai*  aaaaa*  af  aarlatiaa  aaa  haraaity  aa4  aarlraaawa** 

tarl 

ri—afeal  wlatloa*  affaat  oaly  th*  iallvttaal,  «*i  ara  aot  la» 

horltaa*    latent**  wriatiooa  aw  pr**a**t  oaly  throat*  a  Hail  la 

ttt 

cam  plaaa,  feat  la,  ay  a  naw  artaaaaaaa*  af  th*  aaaaa  la  th* 

MM 

atttaaas.    Tha  taa  Irpaa  of  lah&rltod  aharaatar*  arai  laHtaawi 

Ml 

atloa  ar  aaall  aarlattaa*  aayaariaf  la  aaary  aaaawMaai  aad  «U- 

Ml 

davaaa  varUtloaa  ar  aatattaa*  atrfah  ara  •itfcsr  aaall  or  Ian*) 

variations  ohSah  ajsaaa*  aaliwily  ta  aa  laataiaaal* 

f  y  aaehaam  af  baraaltrf  iabarltaaa*  la  tl*4  ay  oaly  la  tht 

tan 

i  mlto*    Chraaaaaaa*  ta  th*  aaaloa*  af  th*  far*  aalla  ara  th* 

aan 

■ft*%tta%    a%4*    t  TiM    %Av*Aat4  Wv  I^MiterlA       ¥ltt   imm*«    *£    4tlaa>aam    AteWAn 

Mi 

hi  la  aaaally  tbt  aaaa  far  all  aalaaU  af  •  aaaataa*    Hi  aall 

divUiaa  thraaajh  th*  iiuam  of  aitaaia  aaah  call  aaiataiaa  lt»  prapar 

m 

aaafear  «T  •lul<wwimw«    i»f aat  taa  gam  aalla  «f  taa  aala  and  ftaala 

aa*  ta  ta  font  taa  fartittaa*  ««f,  «•  0"»  «****  s*  thmwjft  *  praaa aa 

oallad  aataratioa  la  wni«h  iaataad  or  tis  Hull  amain 

ajlitttiai  aa 

taatr  a*  la  aaaaaia*  ball*  af  taa  elir&aaaaaaa  eo  ta  aaa 

•a^w    WJ*      w^aW    W1A| 

half  ta  aha  athar,  and  tb»  aall  dividoo.    tb»  aatara 

apam  ar  agg  afelaa 

raaulta  froa  ttvia  araaaaa  few  aaatalaa  aaly  half  aa 

aaay  ahraaaaaaaa 

aa  th»  aaay  aall«  of  tha  ar^ania*    fkay  uali»  lata  a 

aiagaa  aall  ta 

eiaa  a  aall  *it«  tha  araiaary  aaafear  af  ahfaaaaoawa* 

aaaaoiffiiMii  unfaaja  aatts  e*lla4  «aaaa»  aaah  aaa 

•  af  afelaa  la  tha 

mrtter  af  a  aart&aalar  aalt  aaaraatar*    fl»  Airta laa  af  ii*  aLraai' 

aaaaa  ant  tha  ar  maaaaaat  of  thsir  «aa*a  i*  thaaa  ofcf 

oaaaocaa  at  tha 

t*a»  of  aataaatiaa  fcfrataat  tha  lahttlaaaM  af  taa 

arvaalaa  l»reM, 

aaea»?'«  law  aba»  aoaathtaai  af  «ha  ra«ularitr  ar  ayatoo  fcy  T*ieh 

saaaafar    oartala  aharaatara  aapaar  to  aa?  ■  ian1ai 

%0    %ho  i«w  af  tfrKr&nMwa  « aatara  taa  taharltaala  aharaetarlatSaa 

•m  ajpaajai  ta  aaaja  athar*  aaa  (tha  aaalaaa* 

t  aharaatof)  alll 

^^^^^Paaav^awSa^j    '•wyala^aW   ^f»    ^F^p^a^a»aaaT^     wa^a»    Waa^a>  a> 

••       *a^a^a   W*     ^M»^ppiF^^pWWP"^^p^^^^alaa^"^BP   **ar  ***  aMaw    \^aa>j|^aaa>a^aaw 

having  alffaraat 

aharaatariatiaa)  arc  aalat,  aaa  faarta  af  ti 

my  arrw  llM.  «tll 

ft*    aaa*  aa*     aTaataaA  ^hftaajAaai        *anaa    aaa\%  *?    ta  #aja>    lajajflUaj4|  «f#»       auaaJt    jajaajaj    4^!aaaa)MafcS§.    aawaft 

par*  i^»3Mir6B,     la  apyaaraaaa,  that*  aill  aa  a  ratla  *t 

^Wpfww    W^    *JW»^    «•     ^Pap^a^a^^^*  ^^aw^  a>^^a»    ^paa^pawWa^^    ^awaw    ^av 

iiWl  ^^at^    aatua>iMiajuftMua^^ 

tatta* 
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UIIT  Til.  FUST  AND  AHIMAL  BEHA7I0R 

This  unit  deals  with  the  eoamon  forms  of  behavior  found  in  plants 
animals.  The  student  is  shown  that  plants  as  well  as  aninals  have 
definite  reactions  to  stimuli.  A  study  is  made  of  the  oosnon  types 
of  responses  t  tropiasis,  reflexes,  instincts,  aenory,  and  reasoning. 
Io  teehnieal  study  is  aade  of  these  but  the  pupil  is  expected  to  under* 
stand  the  eleeantary  principles  underlying  each  and  to  associate  the 
various  typee  of  responses  with  the  reactions  seen  in  plants  and  eni- 


seeks  tine  is  to  be  used  in  teaching  this  unit. 
Pupil  objectives* 

1.  To  gain  a  lasting  understanding  of  the  principal  typee  of 
plant  and  aninal  behaviors. 


U    To  loam  that  •behavior"  rofere  to  all  tho  aotiTitioe 

by  a  plant  or  animl  la  reeponee  to  etimili. 
S«    To  loom  that  reeponee  to  etianli  la  eaeential  if  tho  plant 

or  aniaal  la  to  awnrivo. 
4*    To  uaderetend  typical  reaetione  in  wioue  kind,  of  plant,  and 

•nlaela  la  relation  to  typieal  eaueee* 
S.    To  find  out  how  tho  eadooriae  glands  affect  behavior  la  tho 


6.    To  Warn  that  frwjar  response  to  etissOi  playa  a  largo  part 
la  tho 


A  few  days  bo* oro  taldajj  op  tho  work  of  tho  unit,  various  kind,  of 
aro  to  bo  planted  la  a  eaall  window  boa*    Tho  roaotioa  of 
to  aotatoro  and  tho  roaotioa  of  the  plant*  to  •nallght  are 
tho  basis  for  the  beginning  of  study  oa  tho  flrat  arable*. 

Problem  U    *b*t  aro  the  priaoipal  typea  of  plant  and  oninol 


1*    Wbot  la  want  by  "behavior*  ia  refereaee  to  plants  or  aalnalaT 
Do  all  plant*  and  eaiaala  ahew  raeponao  to  atiaallt 

U    Eo  plaata  respond  to  etiauli  ia  aa  definite  a  fashion  aa  do 
aniasOet     Do  they  roapoad  M  rapldlyt    Explain. 

9*    nnjniaT-  ia  plaata  or  ia  aaiaala  not  having  a  aervoui 
any  bo  oallod  tresdsae  (aoohanloal  rsepoases).    what  aro 


List  * 


whieh  plant*  ahow?  List  an* 

of  plaats  la  rsgard  to  ths 


sad  lassos  of  plants  met  to  ligbtt 
5,    How  do  roots  ronot  to  ths  presono*  of  light!    So  grawityl 
«.    iiow  do  tropisssj  old  plant* T    Could  they  liso  at  all  without 

thsir  ability  to  roast  to  st&sulit 
?.    Want  groans  of  aairala  show  only  nsahaaioal 

sttanlit    Do  those  form*  has*  a  nenrow 

8.  tfhat  ore  refloneal    How  doss  a  roflsac  diffor  fro*  *  tropismt 
Aro  roflsase  proos&t  at  birtht    Ars  thoy  lahsritodt    Can  thoy 
bs  shsatti  or  aodlfiadf 

9.  What  aro  ths  ohiof  sharaotariatlss  of  a  sisals  reflex! 

10.  T3»t  la  an  instiastt    Bow  doss  It  diffor  from  a  rsflex? 

11,  *?hat  ars  eons  of  tho  Instincts  posasssod  by  sow  of  ths  losor 
enlnalef    T*at  ars  sons  laetlasts  found  same  ths  vsrtabratss? 

IS*  lastlasts  any  ba  modlf  lod  or  ehangnd.  Ars  thsso  ohansss  apt 
to  bs  eroatsr  among  ths  —  a— Is  and  birds  or  aaons  ths  losor 
form  of  lifof    Saplain  your  ana  ear. 

IS.    Ml  snlamls  bo  able  to  eanriso  if  born  without  lastiaots  t 

14.    Aro  instlasts  alaays  hslpful  to  an  anisalt    also  an  iiluetra- 
U«n  to  pros*  your  aassar. 

W.    *fcat  la  asoat  by  •iat3sili£oaoo«t    Saw  nany  of  ths  forms  of 
lif©  show  sons  degree  of  lntmlligenooT    Ha  nany  show 


to 

16. 

Tlmt  do  aa  mm  by  the  "trial  aud  error"  aethod  of  learning? 

Doee  this  aethod  require  swaery  wad  reaaoaiag  for  ite  u*el 

IT. 

fojasonlnt  Mid  aeaary  Mm  two  important  elemate  la  lntelllgeaoe. 

About  where  does  the  poeeeesian  of  a  low  type  of  aweary  begin 

la  the  wfrtwrnl  frtngdihi** 

w. 

Are  May  of  Mir  o«am»  Musoals  able  to  reeaont     Baee  yea* 

^^^^^m^      j^M|      a  ^Jw*A  a       ^h^BMh  mm  a  MI.A       ^S.va      *^Mi      OaMWk  atfkMuitaiwjk       *vMa  Jul       w>  Of      Ok#%  *eVp^rfaOjeaa       VMI 
Vomm|^o^0jf#)      ^P^l     a*^^  V^^aA     ^FoMWMfl^  eV^*  w      *^ *      **aa     w  W^a  a^ap#a^aejeMea     .so^eaav     ^$     ^awa  WMM  ^P     <a»«a 

ear  refereaoe  books.    Ola*  tha  reference  quoted.     Do  yon  think 

the  bear  aaatieaed  la  Dyowdc  Biology,  page  547,  ueed  aenory. 

reaeonlng,  or  botht 

m 

la  the  social  life  of  bees*  ants*  and  easpe  based  on  instincts 

or  iatelllgeaeeT    Explain. 

m 

Keuld  aan  heae  a  wre  pleaaa-*t  aoeial  Ufa  if  hit  action*  aora 

all  baaad  oa  instincts  anion  ho  ooald  not  aodifyT    Can  yon 

imagine  *  world  of  aaa  living;  is  Into  aeyt    «lll  ability  to 

road  or  to  drlao  a  oar  or  any  of  the  away  loaraad  eats  mm  has 

booa  doinf,  far  many  generations  fr  becose  institutive? 

er*u*iu  -  i  -   .     i  ,r-     ;-     -;  -  jr~ 

affaot  behavior? 

1. 

Make  a  eerlee  of  shetehec  shewing  the  type*  of  aorroua  ayateaa 

peeeeaeed  by  aarioua  aaiaels  ia  the  aeale  of  life.     ?»het  are 

the  prineipal  characteristics  of  eaoh  of  those  typea  of 

nervone  systems? 

n 

u 

*fc*t  OfO  tha  (HtM«l  Of  tha  aortOUO  ay*t*»  of  ttttf 

u 

«a*t  *r»  tha  two  groot  dlTiti-ma  of  tha  am«u  «yateert 

*hat  In  tha  featttoB  of  naant 

*. 

T»jat  or*  nauronaT    Saw  do  thay  earry  nMs*gt»Y    «■*  aro 

too  thro*  lorp»»  if  awMt 

u 

Tflaa*  am  tho  thaw*  parte  of  tha  hratet    «hmt  aro  the  ftmotlona 

of  ooohf    Mate*  a  drawing  af  tho  eoraferoa  aha  Plat  tha  wrioaa 

w»»  oorrtaya,  spoooh,  aisht,  hearing  and  so  forth* 

tk 

?hnt  ore  tho  f*r#  apaolaj  aeaaeaT    *hy  are  thoy  oallod  •panial 

mb— T    8jtpl««n  briefly  how  oooh  function** 

T. 

Hart  ere  tha  general  eerusea?     *hat  ia  thoir  pnrpeeeT 

la 

m»_n  art  the  aenee  organa  for  taaba  locatad?     'hat  ere  the 

fwar  taete  eoaeattoisaf 

t. 

lOavre  «r»  the  eenee  organa  of  eerdllbrltm  or  belaneel 

1G. 

tfceeribe  tha  kwaoeae  07  whieh  wa  aoo.    naJoa  a  afeeteh  of  the 

•jo,  and  learn  tha  nenee  of  lta  porta*    Stody  tha  function 

of  oooh  of  tha  porta*    **at  ethar  typee  of  eyec  ara  found  la 

otter  eaahora  of  tho  anlaol  kingdoait 

Mi 

Hndy  a  piotora  of  tha  ear*    Loam  tho  noaaa  of  tha  porta 

as*  etedy  tho  final!  ana  of  eeah*    Hew  to  fcoorlag  aeeenpUahedf 

la**  a  list  of  aoaa>  of  tha  aewne  by  whleh  eene  of  tho  lower 

fon»  of  eninele  hoar* 

m 

lajet  to  tho  perpeeo  of  the  ej^ennede  nareaua  ayetnuaf    T3»to 

la  It  located? 

it 


Ust  i  ftar  jf  t!»  reflex  patterns  that  are  flraly  establlab»4l 

In  nan's  nerrwia  sysbeew    Can  t!**e  rofleses  be  Modified 

through  learning  * 
14*    That  arm  the  steps  nseessery  la  the  procedure  taking  place  la 

the  carrying  oat  &  eisale  reflex? 
IE.    *bat  we  the  t;  '    instincts  asanas  to  Meat 

16*     Om  iMfnl  activities  talis  tfca  fora  of  habits.     Ire  habit* 

easily  forssdf    Are  they  easily  changed  or  broken? 
17*      hat  are  ssae  ;%les  id  in.  habit  foraiac* 

18*    3wr  ie  intelllgeaee  aMftured  in  meat    «*et  la  aeaat  by  IQ  or 

P.L.R.V    IMP  ie  it  determined? 
19.     ~*w  1*  ann*s  behavior  linked  up  with  the  endoerlae  glands* 

Outline  aeas  of  Hi  effects  of  thee*  glands  en  behavior. 

bo  other  aaisals  lav*  endocrine  •yttaaet 
30*    Caa  attasiy  be  laeroved?    If  so,  hew? 
tatsntial  wseebulery* 

tropica  stimulus  autonoaio  aystea    asdiiory  atrve 

reflex  reapoaae  retina 

inetinot  neuron.  MMM 

intelligence    psychology  elfaetsry 

dendrltea  byper- 


outline  for  the  units 

I.  Coaparison  of  plants  and  aniamla  la  regard  to  their  reaction 
to  stioulii  Dynamic  Biology,  p*  527. 

II.  The  principal  tropiene  shown  by  pleat*  and  lover 
Bynejaic  Biology,  pp*  627-686. 


III.    The  three  ohief  eharaoterietioe  of  a  refloat  Ityneaie  Biology, 

p*  555. 

IV.    The  five  stop*  in  a  eisole  reflex*  Dyanale  Biology,  p.  66B# 
▼.    the  typea  of  inetiaeta  conwm  to  fauna  boingei  Dynaaie  Biology* 

pp.  660-861* 
TI.    typea  of  aorrooa  eyetew  found  in  the  eaimlpphylai  DyneMe 

Biology,  p«  661* 
11U    Fuaetioae  of  the  nervous  eyeteau  Pyaeade  Biology,  p.  668* 
Till,    The  parte  of  the  brain  and  their  ftraetionai  Dyaaaia  Biology, 
pp.  666-657. 
XX.    Rules  for  habit  fomtiont  Byaajnio  Biology,  p«  66. 
I»    Bales  for  building  a  good  wnoryi  Fraetioal  Payohology, 

pp.  160*661. 
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our  viii,   ths  cossewaiiob  or  un 

The  prtiloaa  iamlmd  In  ooneermtioa  of  natural  roeouroea  it  one 

which  It  ooalac  to  the  front  rare  and  mm  la  mmat  yearn.    Thia  mit 

alfcmyta  to  cower  the  ■>■■■■  of  eoneenratloa  met  elaeely  allied  to  the 

field  of  biology,  that  of  eemermtioa  of  wild  llfo  and  ether  eniml  or 

plant  form* 

m 

teaoMag  of  emeervatloa  haa  boon  neglected  ia  tho  public 

eeheola  tat  t»m  U  ovary  Jaetlfieetien  for  giving  it  a  definite  place 

lathe  » 

euree  of  etudy*    1  rlter  e  of  text  boaka  ia  biolony  have 

ra.egnto 

ad  thia  foot  la  tba  paat  few  yearn  aad  premat  day  boaka  ooa- 

tain  mterial  deellag  **th  wild  lifo  coneerratioa. 

Five  weeke  tiae  ia  to  bo  uaed  la  teaohiag  thia  unit* 

** *  *      —a.  a .— .  —  a.  a— — .  —  * 

rupu  oojaorxwcs 

la 

To  develop  in  tba  pupil  oa  individual  aaaoe  of  meponeibility 

far  tho  eoneervatioa  of  id  Id  lifo* 

•a 

To  loan  boa  btaafiolal  form  Uw  aad  toad  aad  tbua  how 

they  my  be  protected. 

J. 

To  loam  how  haraful  farm  11m,  why  they  my  ha  haraful. 

aad  bow  they  my  be  controlled. 

4, 

To  loam  eomthlag  of  what  la  being  doae  ia  regard  to  earner* 

mtimproblma. 

a. 

To  eapoee  falm  ldeaa  la  regard  to  ma*«  mtural  ■maaao< 

- 

To  reenmilaa  orgeniem  m  haraful  or  beneficial  in  relation  to 

Gssvralisetions  to  hs  developeds 

to 

Coneervatioa  of  wild  Ufa  la  essential  for  aoaaoaita  roaaouo. 

u 

Conservation  of  aoila  is  essential  for  tho  eoussmtioa  of 

wild  lifo* 

5. 

IbjtiHiilin  result  where  tho  balaaeo  of  nature  io  disturbed* 

U 

Forests  are  of  value  in  eoaaanrias  aetsturs* 

es 

The  wild  life  of  America  has  beam  greatly  depletsd* 

eV 

The  seat  harmful  of  all  eaesdss  of  aaa  enoag  the  aaaeals  are 

the  rodent* • 

% 

The  stray  heuee  oat  is  tho  worst  eneny  of  oar  birds* 

-'ik-nwoac''"  t 

.  ^    -v.  *    *^*^  SM 

fallowing  a  field  trip  to  mo  the  effeete  of  the  sashing  of  toils 

•long  st 

awjaav  la  the  vicinity,  a  dissuasion  la  held  of  tho  effect  of 

tho  filling  of  th*  sti'asas  on  mter  llfo  sad  of  land  life.     A  descrip- 

tion of  tho  ■troTP  visited  as  it  woo  twenty  years  ago  io  to  bo  ob- 

tains* frees  etfcere*    This  discussion  io  to  bo  oarriod  oa  into  tho  fiold 

of  wild  lifo  la  general  oa  it  mo  horo  twenty  or  nere  yoaro  ago. 

Problem  U    Sow  io  ooll  conservation  related  to  tho  ooaesrvation 

of  wild  lifef 

to 

way  is  sell  fertility  iaeertaat  to  all  liring  things? 

U 

What  aatsrials  in  oar  bodiea  cans  originally  fron  tho  soil? 

76 
3.  Ta*t  are  some  of  the  means  used  today  for  conservation  of  ths 

soilt  Hew  is  erosion  prevented? 
4*  ^Tay  should  forests  and  trees  be  oonserved? 

6.  "?hat  are  sons  of  ths  means  being  used  to  conserve  our  larger 
forests? 

6«  Is  tree  conservation  an  important  problem  in  Kansas?  '^hat  is 
being  done  in  Kansas? 

7.  How  does  the  building  of  ponds  or  lakes  aid  in  the  conserva- 
tion of  soils*  and  in  the  conservation  of  wild  life? 

Problem  II*  Bow  does  nian  attempt  to  control  harmful  foros  of  life 
and  protect  beneficial  ones? 

1.  That  are  some  of  the  means  by  which  our  state  and  national 
governments  attempt  to  conserve  wild  life? 

2,  ¥ako   a  list  of  some  of  the  national  parks  and  forest  reserves 
and  suMBarise  briefly  the  purpose  of  each,  the  kinds  of  trees, 
and  the  kind  of  wild  life  found  in  each. 

S«  "Ehat  is  a  game  refuge?  low  nay  it  function  in  restoring  wild 

-are? 
4*  "That  are  sons  of  the  means  by  which  state  and  national  govern- 

msnts  are  attempting  to  control  harmful  pests?  How  do  they 

determine  whether  an  animal  is  harmful  or  beneficial? 
5.  Make  a  list  of  some  of  the  principal  organisations  having  a 

part  in  wild  life  protection  and  summarise  briefly  the  work 


of  each  organization. 
6*  That  are  sons  of  the  mistakes  which  government  agencies  have 

^><*»  in  the  past  in  trying,  to  carry  out  conservation  projects* 
%    Kake  a  list  of  animals  which  are  often  killed  which  biologists 

tell  us  should  be  protected,  (animals  which  the  average 

person  thinks  harmful  but  which  probably  do  more  good  the* 

barm  and  deserve  protection) 
8,  List  some  of  the  chief  enemies  of  wild  life  or  domestic  ani- 

mals  which  are  harmful  enough  that  strict  control  or  even 

eradication  is  advisable* 
9«  ".hat  are  the  general  methods  used  in  oontrol  of  insect  pests 

which  are  harmful  to  crops,  domestic  animals,  or  man? 
10.  Make  a  list  of  some  of  the  insects  which  are  parasitic  or 

predaceous  on  other  insects,  ?«hy  are  these  forms  helpful  to 

other  forms  of  life! 

Problem  III.  Hint  is  the  importance  of  bird  life  to  man? 

1.  ?,hat  is  being  done  in  the  United  States  for  protection  of 
bird  life? 

2.  Bow  many  of  the  birds  are  not  protected  by  law?  How  many 
birds  are  there  in  Kansas  that  may  be  taken  only  during  a 
short  season? 

S,  Hew  many  of  our  nation's  birds  have  become  extinct  since  white 
have  settled  the  country?  ire  there  any  others  near  ex- 


tinction? 


n 


«•  T.hy  should  birds  be  protected?  List  some  reasons* 

5«  Tlhat  ars  sons  of  ths  means  by  -which  we  can  aid  in  protecting 

birds  and  keeping  them  in  our  locality? 
6,  What  birds  might  be  attracted  to  our  home  locality  by  the  use 

of  shelter,  baths,  or  nesting  boxes? 
7«  What  are  the  five  groups  of  birds  in  referenoe  to  their  food- 
lag  habits? 
8*  Bow  can  one  generally  tell  by  the  beak  what  kind  of  food  a 

bird  uses? 
9*  "tvhat  kind  of  foods  do  most  of  our  winter  birds  eat?  Birds  of 

prey?  Sumner  residents? 
10.  TPhat  has  our  state  fish  and  game  department  done  in  the  past 
few  years  la  conserving  gams  birds?  Suaemrize  the  methods 
used  in  hatching  and  rearing  quail,  pheasant,  and  prairie 
chicken* 
11*  YThat  is  the  present  organisation  of  our  fish  and  game  depart- 
ment? 3ow  do  you  think  it  might  be  improved? 
12*  TShat  are  some  of  the  ways  in  which  man  has  depleted  bird  life? 
List  the  chief  factors  connected  with  man  which  hare  caused 
a  decreasing  number  of  birds* 
13*  List  some  of  the  other  enemies  of  birds  and  tell  how  they  are 

harmful*  lhat  is  the  worst  animal  enemy  of  the  birds? 
14*  "hat  are  some  of  the  present  day  organisations  which  are 

aiding  in  the  conservation  of  birds?  Outline  their  work  in 


this  field, 
16.     If  our  game  bird*  and  other  wild  life  are  to  be  restored, 

what  will  be  the  part  of  the  fanner  in  this  restoration? 
16»    Keep  a  record  of  the  birds  eoasrooa  to  our  locality  and  gi-w 

tho  date  first  seen  for  our  summer  residents. 

Problem  IV,    ?*at  is  the  importance  of  other  animal  life  to  nan* 

1#    Vafrtt  a  list  of  the  common  fur-bearing  animals  found  in  Kansas 
and  write  a  short  paragraph  describing  the  food  habits  of 
eaoh.     How  may  are  beneficial  to  nan? 

2,  T5hat  is  the  harm  in  killing  oarnlvorous  animals  whieh  occas- 
ionally do  some  harm  but  whieh  ha*e  a  definite  place  in 
nature's  balance? 

3,  by  has  fur  farming  grown  to  be  a  profitable  industry  in 
recent  years? 

4«    What  fur-bearing  animals  hate  besoms  extinct  or  nearly  so  in 

Kansas? 

&,    Tshen  is  the  open  season  in  Kansas  for  fur-bearers?     VMch  of 
our  fur-bearers  are  not  protected? 

6,  Khat  group  of  mamaals  are  practically  all  pests?    That  foods 

do  they  use? 

7,  In  what  ways  has  mam  enabled  the  rodent* s  to  increase?    '.hat 
ia  nature's  nsthod  of  keeping  them  in  check? 

8,  TShy  should  man  protect  most  of  the  reptiles?    Sams  those  which 
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should  be  protested  because  of  their  food  habits? 
9#  What  is  the  principal  value  of  fish  to  nan?  Have  they  other 

values? 

10.  List  soma  of  the  principal  food  and  game  fish  found  in  Kansas 
stream.  Do  we  have  any  fish  which  are  not  wanted? 

11.  Ian*  sow  of  the  other  few*  of  water  life  which  are  essential 
for  a  balance  of  life  in  the  streams. 

1?..  Bead  about  the  snapping  turtle.  Do  you  think  it  oan  be  clas- 
sified as  a  peat  deserving  eradication? 

15.  IThat  is  being  done  to  conserve  gams  fish  in  Kansas?  During 

what  part  of  the  year  is  there  a  closed  season  on  gams  fish? 

Essential  vocabulary t 

conservation  erosion 

epidemic  quarantine 

parasites  raptorial 

biological  controls  predatory 
carnivorous 


preserve 
park 


Poference  outline  for  the  units 

I.  Ifethods  used  in  conserving  wild  lifei 

A.  Laws  passed  by  state  and  national  government  which  pro- 
vide: closed  seasons  i  daily  and  season  limits  on  the 
number  taken;  lisdtation  on  method  of  taking  gams,  as  to 
time,  kinds  of  equipment,  non-4ise  of  autos  and  airplanes. 

B.  Establishment  of  sanctuaries,  parks,  or  preserves  by  the 
state  or  federal  government,  or  by  other  organisations. 

C.  Artificial  propagation  of  fish,  wild  gams,  game  birds  or 


^ans  aninals,  by  various  agencies. 
D.  Hational  and  state  boards  and  other  organisations  are  mab» 
ing  studies  of  animal  needs,  causes  for  dscrease  of  wild 
life,  and  other  control  problems,  with  the  purpose  of 
remedying  bad  situations.  Sons  of  these  ares  Bureau  of 
Biological  Survey,  Forest  Survey,  bureau  of  fisheries* 
state  fish  and  game  departments,  Audubon  societies,  Amer- 
iean  Ornithological  Union. 

II.  Principal  Methods  used  for  control  of  pests i 

A.  Biological  controls. 

B.  Use  of  poisons  in  foods,  sprays,  or  dusts. 

C.  Trapping. 

D.  Use  of  resistant  strains. 

E.  Crop  rotation. 

F.  Quarantine. 

III.  Factors  which  have  caused  a  decrease  in  bird  lifet     Game 
Management,  p.  29. 

IV.  The  functions  and  departments  of  the  biological  survey i 
Governmental  Problems  in  Mtl  Life  Conservation,  pp.  81-106. 

Bibliography  for  the  unit* 

Baker  and  Kills,  Dynamic  Biology,     pp.  429-481. 

Curtis,  Caldwell,  and  Sherman,  Biology  for  Today,     pp.  509-551. 

Heiss,  Obourn,  and  Imazer,  Our  World  of  Living  Things,     pp.  221- 
252. 


r*  Problos*  in  Biology,    pp.  572-603. 

Snath.  Exploring  Biology,     pp.  269-288. 

Country*  Gowrnawrfcal  Problew  in  Wild  Lifo  Coawrvatian.    pp.  81- 
149.     pp.  177-224. 
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seventy-seven  leading  teaohers  and  authorities  in  the  field  of  biology* 
A  final  selection  for  inclusion  in  the  test  was  then  Bade  from  items 
rated  as  satisfactory  and  repreeentative*  The  coefficient  of  relia- 
bility obtained  for  Oregon  and  Iowa  pupils  range  from  *80  to  *90*  The 
coefficient  of  reliability  obtained  by  the  sfriter  through  correlation 
of  forms  A  and  P  for  twelve  students  mas  .89  £  .06.  The  twelve  pupils 
repreeented  the  1958-1939  group  which  are  shown  in  table  1  as  hawing 
had  both  forms  A  and  B  of  the  test*  The  1937-1938  group  were  given 
form  A  only* 

Percentile  norms  and  quartile  deviations  based  on  800  high  school 
pupils  are  furnished  with  the  test*  Lack  of  other  information  con- 
cerning the  test  has  made  possible  only  a  comparison  of  medians  and 
percentile  rankings  of  the  test  group  and  the  group  represented  by  the 
norms*  In  the  obtained  results  the  test  group  of  twenty-six  pupils  in 
this  study  have  a  median  score  of  52  and  a  quartile  deviation  of  7. 
with  a  standard  error  of  the  median  of  1*72.  The  group  of  800  pupils 
represented  by  the  norm  have  a  median  of  40,  a  quartile  deviation  of 
11.8,  with  a  standard  error  of  the  median  of  *5l*  The  obtained 
standard  error  of  the  difference  of  these  two  groups  Is  1*8  which  gives 
a  Q/*Ux4mr&  D  or  a  critical  ratio  of  6.6,  showing  a  true  difference 
in  favor  of  the  test  group* 

The  Otis  self-administering  intelligence  test  for  grades  7-12 
showed  that  the  test  group  could  be  considered  a  normal  or  average  high 
school  group,  on  the  basis  of  a  mean  intelligence  quotient  of  104, 


aodlan  I.Q.  of  104,  Sl>  of  11.  ell  of  the  individual*  being  inoluded  la 
»  range  of  *»1  «©• 

Up  pro  t*it  aaa  giwan  with  the  group  reprecanted  by  tho  norm,  wad 
ft  eeafnrlaon  of  foraar  toortodj-o  waa  not  poaaible*  Any  adhrentagee  la 
proeloa*  training  would  probably  bo  with  the  groan  repreeentod  by  tho 
nora  because  puplla  In  the  teat  group  have  had  little  eeienoe  training 
in  tho  grain*  or  in  high  oehool.  Six  aiirtin  of  the  group  of  tnautj 
eix  pupil*  hew*  had  a  one  'half  year  ooaroe  in  physiology,  twenty  hate 
had  *  one  year  ooaroe  in  errioulture.  Kone  hate  had  any  ether  high 
oehool  aelonoo  oourae.  Alao  tho  aora  aooroa  are  on  the  haele  of  nine 
aoathe  training  in  blologyi  the  teat  group  had  received  eeven  and 
three-fourth*  aoathe  training  at  the  tine  of  taking  the  toot* 

In  ooapatinf  the  coefficient  of  oorrolatlon  between  l»Q.*a  and 
teat  eooraa  for  the  teat  group,  ft  high  correlation  of  »82  ± .04  waa 
found*  Thla  oeoao  to  abow  high  affioleney  In  learning,  though  tho 
sr  of  eeaec  la  esnll. 
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